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(57) Abstract: 

FIELD: automation and computer 
engineering. SUBSTANCE: method involves 
detection of characteristJcs of user body 
parts movement^ conyerting measured results 
into required representatton form and 
processing of sequences of converted data in 
order to achieve data about position and 
orientation of user in space. For this 
method involves mounting near main joints of 
user body instruments which measure at least 
one angle between segments which are 
adjacent to corresponding joint of user 
body, mounting on at least one segnnent of 
user motor apparatus a tool which measure 
reference directions. measurement of 
orientation of at least one segment which 
carries reference direction detector, 
detection of angles between segments whteh 
are adjacent to said main Joints of body, 
detection of orientation and position of 
user body as whole in three- dimensional 
space using mieasured angles and orientation 
of said at least one segnnent which canies 
reference direction detector. Invention also 
describes device which implements this 
method. EFFECT: increased functiohal 
capabilities. 30 d. 2 dwg 
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kl3o6peTeHHe othocm k oicreMaM 
onpeAeneHkin nonojKems\ opvieHTauMvi 
nonbaoBareneR b npoorpaHCTBe h mymj 6biTb 

MCnO/1b30BaHO B MHTepaKTHBHblX KOMnbtOiepHbDC 

nrpax. B TpewaKepax aha o6yMeHH« win 
TpeHnpoBOK cnopTMBHoro M BoeHHoro 
HasHaMeHMH. HsbOpeTeHvie Moxei 
McnonbsoBaTbCfl Ann oaflopoaneHiin. npw 
o6yHeHMvi m oTpa6oTKe npaBwnbHoro 
BbinojiHeHMn AerbMM m BapocnbiMM 
ABMraTejibHbix ynpa)KHeHMf) h npMeMOB b 
cnopTHBHbpc Mrpax. TBHL^aX. 

MSBeCTHbl CMCTeWbl OTChe)KMBaHHfl M 

oToCpaxeHMR nonoKeHUfl jena MenoBeKa npM 
ero nepeMeu^eHiiH c McnonbsoBaHMeM 
MexaHHMecKMx cpeACTB oTcne)KiiBaHMii 
noJic»KeHMfl roiiOBbi n aneMBHTOB tena - 
roHMOMeTpoB. KOTopue npeAHasHaMeHfat ahr 
MdMepeHMii ymoB noBopoTB cycraBOB m Ann 
onpeAeneHMR KOHeHHbix nononceHMii. HanpMMep. 
pyxM oTHOCMTenbHo Tena. mvi KOHMMtca nanhqa 
OTHoctrrenbHo pyioi mhh ronoebi OTHocMTenbHO 
TOMKM npocrpaHCTBa b KOTopoi) pasMeu^eH 
roHMOMerp. 

K HeAcxTancaM ramix CMcreM cn^er 
oTHeom TpyAHOCTM locmpoBKH roHMOMerpoB c 

CyCTaaaMM. 0006eHHO HMeKNl^HMM MHOSHeCTBO 

creneHeR cBoGcAbi. HanpMMep nnbMeBUM. 
UeHipbi noBopora roHMOMerpoB He ooaruwioT c 
i^eHTpaMM Bpau^eHMn cycfaBOB. Bcrn^ACTBiie 
dToro KkiHeMaTHMecKpro pammaooBaHMii 
HMeer Mecro npocxanbSbiBaHHe (orHoctfrenbHoe 
riepeMel^eHMe) MesiQiiiy KpenneHMeM roHMOMeT^ 
M KDHeMHOGTbK) B npoi\eoce nepeMeti^eHMA. 
CycraBu Menoseica He narviioTcsi HAeanbHbiMM 
luapHMpaMM: och BpaiAeHMsi nepeMeut^uorcsi npM 
MSMeHeHMM ymoB noBopora cycraBOB. Ann 

nOBbllUeHMfl TOMHOCm HeoGxoAMMO 
McnonbsoBaTb oooTBercrByioLHMe KanM6poBKM. 

HsBecTHbi MarHMTHbie CMcreMbt 
OTcne^KHBaHkifl m oTo6pa)KeHMfl noncMceHwi m 
op\AeHXB\\m rena MenoBexa b npocrpaHCTBe, 

OTHOCMTenbHo SKOHOMHMHbie M yAOSHue B 

McnonbaoBaHvtM n oGecneMMBaiou^He 
npMeMneMyK) TOMHOCTb (cm. Burdea G., Coiffet 
P. Virtual reality leichnology, 1994, John 
Wiley & Sons. Inc. pp. 17-25). K tbkmm 
cMcreMaM OTHOcnTcn Motion CaptLre Sen/er 
KOMnaHHH Pdhemus h Flock of Birds KOMnaHMH 
Ascention Technology Ccxp:. coAep>Kai4Me 
MHQMcecTBO RHaT o6pa6oTXM MauepeHHt) 
napaveTpoB ABiDKeHvw. KOHTponnep, nnaTy 
BHeujHet^ cHHxpoHviaauvivi, icoMMyHHKa^MOHHyio 
nnary. icnaBMaTypy. m mohmtop. nepeAarMmc. 
coAeprau^Mn Tpvi aneicrpoMamifrHbie KaTyium h 
MHo;KearBO npkieMHMKOB, Ka>m^^ h3 KOTopboc 
Taioice O0Aep;KMT MHHHaTiopHyio TpvtaAy 
aneicrpoMamMTHbix KaTyuieK, BocnpMHMMaiou^i« 
MarHMTHbie norvi. HanynaeMbie nepeAaTMMxoM. 
nono)KeHMe m opMeHTai^Mff Ka^KAPro npHeMHHica 
M3MepflK)TC5i npM ero nepeMeu^eHMM. B tmrobom 
cnyMae cHcieMa coAep)iaiT 8 npMeMHMKOB. 
cHa6)KeHHbix ica6eneM h cpeAprBSiMM KpenneMVi5i 
Ha nonbsoBarene. McnonbayeMafi b CHcreMe 
Motion Capture Server Hkiatco^acroTHan 
TexHonoiMfl MarHHTHbDc npeb6pa30BaTenen 
nosBonneT He yMHTuaaTb BoaMooxHyio 
6noKMpoBKy nmm BHSHpoBaHiiA 
. "nepeAaTMMK-npMeMHMK* npemTTCTBMBMH. 
AanbHOCTb AePICTBMn Tamx CMcreM 
HeaenHKa (b npoA^nax HeGoribUJoro 
noMeu^eHMn); TOMHocTb aaaHCMT or paocTMHMsi 
MBiKny nepeAaTMUKOM h npneMHMKOM. B 
CMCxeMe c nepeMeHHbiMM MamviTHbiMM nonnMH 
HanMMHe . nocropoHHux MeTannMMecxkoc 
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npeAMeTOB yxyAUi To^HooTb BcneACTBHe 

HHAYUMpOBaHVIfl BMXn^tlblX TOKOB. CMCTeMB C 
nOCTOflHHblMM MarHMTHbIMM . nOHflMM MBHee 

HyBCTBMTenbHa k HanMMHio MerannnMecKMX 
npeAMeTOB. QAHaico dc|)ct)eKr MamMTHoro 

COnpOTV1BneHkl5t MO^KCT BHeCTVI MCtCa)KeHM5t B 

co3AaBaeMbie nepeAaTMMKOM MamviTHbie nonn. 

KpoMe Toro. k HeAOCTaTKaw TaKMX cMcreM 
cneAyeT oTHecTM HeAocraTOMHo BbicoKoe 
6btcTpoAe£^cTBMe BcneACTBue BpeMeHHbpc 
3aAep)KeK ycraHOBneHMfl ananoroBoro cHrnana. 
a TaiOKe BbicoKviH ypo&eHb ujyMOB/^o npMBOAMT 
K APGMcaHHK) H3o6pa)KeHMfl Ha dKpawe. 

l/laaecTHa ynbTpaa^KOBan cHCTeMa 
oTcnexMBaHHSi xvom^asm^ m opMeHTai^mi 
nonbaoBBTenfi b npocTpancTBe, coAepjKau^ 
nepeA^TMMK, BbinonHeHHUif b bhab Ha6opa ii3 
Tpex nepeAfBioii^HX aneicrpoai^cTMsecKHX 
npeo6pa30BaTenei^, >KecTKD aaxpenneHHbix na 
onopHoi) paMice. npHeMHMKM b Ha6opoB m3 
Tpex MMiqxxt)OHOB, iKecTKD aaicpenneHHbix na 
onopHoif paMKe, paaMeu^eHHOi^ Ha 
nonbsoBaTene. HanpMMep na umeMe c 
AHcnneeM, cHCTeMy o6pa6oTKM pemcrptipyeMofl 
MH(tx>pMai^M M CHcreMy oTo6pax(eHMA 
cMHTesMpyeMoro H3o6pa}KeHMfl nonbsoBaTenio . 
(CM. TBM )Ke, 0.25-28). OnpenaneHMe 
MecTonono)KeHH5i GaanpyeTcn na npMHi^Mne 
TpManrynsiuMH. Ann onp^AB^eHMit nonoxceHMfi m 
opHeHTai^MH nnoctcocTM c rpeMSi MMKpoctxMaMH 
Tpe6yeTC5i ocyu^ecTBHTb 9 M3MepeHM{| - 
paccTOflHMR. TaKa^i cucTeMa TpeOyeT HanimvM 

np^MOR I1MHMM BHSHpOBaHMn (T. 6. OTCyTCTBMfl 

npenflTCTBMif) Me}KAy nepeAaiOLHMM h npMeMHbiM 
aneMeHTaMH CHcreMbi. RpH nanHMMM 
hpenflTCTBMn MnH npn noBopore romoBbi 
, nonbdOBaTenn b cropoHy cHman TepneTcn. K 
HeAocraTicaM raioKe cneAyeT OTHecTM BbicoKHi^ 
ypoBeHb luyMOB ctx)Ha. KpoMe Toro. npM 
HeoGxoAHMocTM OTcne)KiiBaHMii eonbtuoro 
MHcna npMeMHHKOB MacroTa onpoca CHvixaeTCfl, 
T. e. CHM)KaeTCfl 6bicTpoAei)cTBMe H3MepeHHH, 
Tpe6yeMoe pp^ BocnpoMSB^eHHA b peanbHOM 
BpeMeHM nepeMeu^eHMfl naABM)KHoro oGbeicra m 
ero sacreM. 

PaccMonrpeHHbie Bbiuje cMcreMbi OTHOcnTcn k 
cMcreMaM c A^TMMicaMii . onpeAeneHHn 
a6oonioTHb(x napaMBTpoB A^vviceHViA. b KOTopux 
ocyu\ecTBnneTcn HSMepeHMe aOoontoTHoro 
nonooKeHMfl h opHeHTai^MM noABHxcHoro o&beKra 

OTHOCHTenbHO 4)V1KCMpOBaHHOn CMCreMbt 

KoopAHHar, CBflsaHHoii c nepeAarMHicoM. 

BMecre c tom HSBecTHbi CHCTeMbi c 
AaTMHKaMH onpeAeneHMfl oTHOcHTenbHbOC 

napaMOTpOB ABHKeHHil. K AOCTOHHCTBaM 

KOTopboc cneAyeT oTHecxM npocroTy m 
KOMnaKTHocTb. DpHMepaMH TaKMX cHCTeM Moryr 
cny)KMTb "nepMaTKH", ncnonbsyeMbie b cHoreMax 
norpy)KeHH5) b BMpTyanbnyio peanbHOCTb, 
ooAepxau^Me a^tmhkh, HaMepniou^He weicoTopbie 
Hnn Bce ymbi noBopoTa cycraBOB nanbqeB. 
TaKvie CMcreMbi MoryT coA^p)KaTb 
AononHMTenbHO abtmmic onpeAeneHMfl 
a6cQnioTHoro TpexMepHoro nepeMeti^eHMfl m 
opneHTauHH (SD-asithvik) Ann 0TGne?»iBaHMn 
nepeMeiMeHMil aanncTbfl nonbsoaaTenn. Tak, 
M3BecrHa CMcreMa c onTvmecKMMH AaTHHKaMH 
DataGlove KOMnanviH VPL (cm. tbm xe. c. 
33-37). KOTopan MOXceT 6bm> McnonbsoBaHa b - 
KaMecTBB 6nH)KaAiiiero auanora MsoGpeteHHA. 
l^aBecrmafl cHCTCMa oqa0P)kmt onrMMeocHe 
BonoKHa. paaMeii^eHHbie na nencoiil anacniMHoi^ 
nepnaTKB. a TaioKe SE^abtmhk. tCaxcAMfi naneu 
HMeeT omviKOBonpKDHHbil^ Komyp Ann ica}KAoro 
H3 cycTaBOB, nonoxceHHe KOTopbix nsMepneTcn. 
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BonoKHa BueeAeHbi ynpymft aneweHi 

KpenneHMfl, kotopum Ao..^^KaeT He6QnbuJMe 
nepeMemeHMfl, oCycnoaneHHue crv(6aHMeM 
nanbqee nonbaoBaiejifl. B ciaHAapTHOf* 
KOHcl)MrypaunM ncnonbayHDicfl abs AaTMMica, 
npuKperuieHHbie k Hapy)KHoR cropoHe najKfloro 
najibi^a. MTo6bi BocnpMHMMaTb wamS ocHOBHboc 
cycTaBOB. Moryr laiwce McnonbaoBaibCfl 

flOnOJlHMTejlbHbie fl3T^V1KM AHfl HeOCHOBHbOC 

cycTaBOB, a taioKe An« AonojiHHTenbHO 
BbinojiH^ieMbfX ABvixeHVif^ (HanpMMep. a6j[^KL4vi5i 
M T,n.). OnTMMecKMe BonoKHa csflsaHbi c 

OnrviKO^dneKTpOHHbtM MHTep4)eM0OM. 

KoHCTpyicuw? AaTMMKa raKOBa, mto npti 
OTcyrcTBHM H3rvi6a cycraBOB 

pacnpocTpaHAiou^Mficfl b BonoKHO ceer He 
npeTepneaaer ocna6jieHMfl m Hao6opoT, npM 
M3ni6e ero KD/iMMecTBo nsMeHneTcn, mto 
nosBoniieT KocBeHHbiM nyreM MauepiiTb yron 
noBopora cycraaa. HpH ttf^Ht^^ytompoBanm 
CHcreMbi B Hanajie Kawpro oeaHca npoBO/uiTcn 

KanM6pOBKa BBK/V HeBOSMCDKHOCrM TOMHOrO 

anpMopHoro npomosHpoBaHMsi nonroHKM 
nepMaTKM tvu KOHxpeTHoro nonbaoBarenn. 
notnyMeHHbie MCXQAHbie AaHHbie MaMepeHMtt 
nepecMMTbiBaioTCfl b SHaMeHMA yrnoB c 
McnonbsoBaHMeM RanM6poBOMHboc KOHcraHT m 
oooTBercTByiou^Mx ypaaHeHMd annpoKciiMai^MM. 
K He^APCTancaM TaxMX cMcreM othocmtcsi 
cHMNcaHMe TOHHOGTM M3-3a HaKDfineHiM oluh6ok b 
peMiMe paaoMKHyrofl KMHeManmecKod uenM, 
HeoGxpAMMOCTb McnonbsoBaHMfl 3D-AaTMHxa, a 

XaiOKB HX BblOOKafl CTDHMOCTb. 

Ann Boex cHcreM c BbiujeonMcaHHbiMM 
mnaMM AaTMMKOB npn peiueHMM s^AaMM 
dTcne)iafiBaHMfi nonoxceHMn m opMeHrai^tm Bcero 
Tana BaxcHbiM 4>aicropoM flBnneTcn 
o6ecneMMBaeMoe pa6oMee npocipaHCTBo (T.e. 
npocrpaHCTBO nepeMeineHw? nonbaoaaTenfl). B 
KAeanbHOM cnyMae oho aphkho Gbirb 
AOCTaroMHO donhuim 6e3 noTepn paapeujeHHP 
M 6e3 cneMMajibHbix Mep no oGecneMeHMio 

OTCyTCTBHfl nOMeX BMSHpOBaHMK) nQABtVKHbOC 

o6i>e)aoB. 

3aAawefl naoGpeTeHUfl flanneTcsfl ooaflanHe 
cnoooCa oicnejKMBaHMfl m oTo6pa)KeHMfi 
nonojKeHMfl m opueHiauMM nonbsoBaTemi h 
CMcreMbi Ann ocyii^ecraneHMfl cnoco6a. 
npeoAQneBa)oim« HeApcraTKM peuueHMPl, 
MSBecTHba M3 npeAUiecTByiomero ypoBHfl 
TexHMKM H oGecneMMBaioiHiix cHvoKenvie 3aTpaT 
Ha MaroToaneHMe m OKcnnyarai^Mio npn 
QAHOBpeMeHHOM o6ecn©MeHMM to^hoctm m 
6bicTpoA)eiterBHfl oTcnoKMBaHvw, TpeGycMba 
Anfl swKBaTHoro OTo6pa;iceHWfl nonajKeHMfl h 

OpMBHTaUMM nOHbSOBaTenfl, B MaCTHOCTM 
/lOKOMOl^MM B peanbHOM BpeMeHM 
no/ibsoBaTenfl. norpy}KeHHor6 b BMpryanbHyK) 
peanbHocTb, a Taiwce oCecneMeHMe yA06crBa 
An« nonbsoBaTenfl 6e3 icaia«- nn6o 
orpaHvmeHMM ero nepewemeHMSi no 
npocrpaHCTBy m ecrecTBeHHocTM ero ABMJKeHMfl, 

B TOM MMcne npM BSaMMOAeitoTBlVIX 

nonbaoBaTenn c o6i>eKraMM BMpiyanbHOll 

cpeAbi. 

yicaaaHHbiR TexHUMecKMft peay/ibTar 
AOCTMraeTCfl tcm, mto b cnoco6e OTcne}KHBaHM5) 
M oTo6pa)KeHiin no/io)KeHiin vi opMeHrauMM 
nonbaoBarenii b npocrpaHCTBe, npM KOTopoM 
onpeAennioT napaMerpbi nepeMeiMeHHfl MaereR 
Tena nonbsoaaTenn. npeoGpaaytoT nonyMeHHbie 
AaHHbie M3MepeHMii b Tpe6yeMyK> (^My mx 
npeAcraBneMMSi m o6pa6aTbiBaioT ooBOKynHocTH 
npeoepaaoBaHHbix A^HHbix aha nonyMeHMA 
A3HHbD(, onpeAennioiMHX nonoKeHHe . h 
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opMeHTamiK) noji irenn b npocTpaHCTBe, b 
cooTBeTCTBMM c M3oopeteHMeM 

a) aaKpennflioT y Kaworo na ocHOBHbOc 
coMneHeHnii perweHTOB onopHo- ABMrarejibHoii 
CMcreMbi nojibsoBaienji cpeActBo onpeAeneHun 
no MeHbiueR Mepe OAHoro yma Me)KAy 
cerMeHraMM, npuMbiicatomviMii k 

cooTBeTCTBywineMy coMneHeHiiK); 

6) pa3MeLi^a}0T no MeHbiueM Mepe Ha oahom 
M3 cerweHTOB onopno- APwraTenbHOfl cMcreMbi 
nonbdoaaTenn cp^cTBb onpeAeneHHfl onopnboc 
HanpaBxieHMi); 

B) onpeAennioT opMeHTai^Mio no MeHbiuef) 
Mepe OAHoro oerMeHra, Ha xoropoM pasMeiueno 
cpeACTBO onpeAa^HMfl onopHbix HanpaaneHMi^, 
OTHOCMTejibHO ynoMflHyTboc onopHboc 
HanpaBJieHMR; 

r) onpeAennioT ymbi Me^Ay cerMeHTaMH, 

npHMblKaiOU^HMH K ynOM51HyTblM OCW>BHblM 

coMneHeHHflM; 

A) onpeA^nflMDT opMeHTai^vno m nono^KeHne 
nonbsoaaTe/in b i^enoM b npocrpaHCTBe Ha 
ocHOBe nojiyMeHHboc aHaweHvif^ yrnoa m 
opHeHTai^MM ynoMnHyrono no MeHbUjet) Mepe 
QAHoro cerMBHTa, na KOTopoM pa3Mei4eH0 
cpeACTBO onpeAeneHHjt onopHboc HanpaaneHMR. 
DpM 9TOM An5t nony^eHMn BaaMMOCBnaaHHbix 
nocneAPBaTe/ibHocTeR AaHHwx, onpeAenjiiomMX 
MBMeHeHHe bo BpeueHH nQnQ)KeHM5i h 
opHeHTai^HM nonbaoBaTejifl b npocrpaHCTBe b 

COOTBeTCTBMM C erO peanbHUMM ABHJKeHMflMM, 

noBTopflioT c saAaHHoR nepMOAMMHOcmo 
BbinonHeHHe onepai^nfl c (b) no (a). npvmeM 
nonyMeHHbie AaHHbie nonoxeHH^ h opHenraL^MH 
nonbaosaTejifl b npocrpaHCTBe perMcrpupyjoT 
An5i nocnoAyiou^ero HcnonbsoaaHHA. 

KpoMe Toro, npM ocymecTBneHMM onepamw 
(a) HcnonbsyioT snaMeHtifl nHHeftHba pasMepoB 
cerweHTOB onopHO-ABwraTenbHoR cHcreMbi 
nonb30BaTenn h AononHMTenbHO ocyu^ecTanflioT 
cneAyK)u;He onepauHn: 

e) onpeAenflWT onopHuR cenwenT hhh 
cerweHTbi onopHO-ABuraTenbHoR cMcreMbi 
noJibdOBaTexifl; 

)K) noaHL^HOHHpyioT ynoMflnyrbiR onopHbiR 
cerueHT hjih cerMeHTu oTHOCMTejibHO oriopu b 
OToGpaxcaeMOM npocrpaHCTBe. 

Ann nonyMeHMfl m perwcrpamiM 
nocneAOBaTe/ibHOCTM AaHHboc nQno)KBHMfl m 
opneHTauHH no/ibsoBaTenn b OTo6pa)KaeMOM 
npocrpaHCTBe h aha OToCpaKeHMfl A3M)KeHMR 
nonbsoaaTenn b cooTBercTBHM c nonyMeHHbiMM 
AaHHbiMH onepai^MM c (r) no (xc) noBTopnwT o 

SSMiaHHOH nepMOAHMHOCTbK). 

npM 3TOM ABMJKeHMfl RonbaoBaTeTW 
OToOpaxcaioT b peanbHOM epeMeHM mum 

0T06pa)ICai0T mx B COOTBeTCTBMM c 

aapeTMcrpMpoBaHHbiMM AaHHUMM no Mepe 
HeoGxpAMMOcTM B nocneAyidUMa MOMenr 
BpeMeHM. 

npfeAnoMTMTenbHo p^msHm nonbaoBaTerwi 

0T06pa)ICai0T B COOTBeTCIBMM C HeoGXQAHMblM 

paiQTpooM Ha6nioAeHMS). unn nocne 
flononHMTenbHoro peiAaicrMpoBaHMSi 
nonyMeHHoro oToepaxcenMn abmx^hmR 
nonbsoBaTejm. npn 3Tom b KaMecrae onopnbK 
HanpaaneHMR McnonbayioT nanpaaneHMn 
"ceaep-ior AaTMMKa neoMarHMTHoro nonn m 
HanpaaneHMe AaTMMica MecrnoR BepTMxanM. 
nM6o HanpaaneHMfl, 4)opMMpyeMbie 
rMpocTa6MnM3MpoBaHHbiMM ABTMMKaMM onopHbix 
HanpaaneHMR. jim6o HanpaaneHMfl 'ceBep-ior" m 
"sanaA-BocTOK". jim6o HanpaajieHMfi. 
cJwpMMpyeMbie eneiUHMM mctomhmkom onopHboc 
KanpaBJieHHM. 
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KpoMe Toro, b • ztbb cpeflciea 
onpeAeneHMfl onopHbK Hc*..jjaBneHMfi mokbt 
6biTb ticnojib30BaHa no MeHbiue^ Mepe oAHa 
napa npocrpaHCTBeHHO pasHeceHHbix AaiMUKOB 
a6cojiioTHbb( KoopAMHST, paaMeiMaeMafl . no 
MeHbiiie^ Mepe hb oahom m3 cenmeHTOB 
onopHo-ABMraTanbHOM cwicrreMbi nonbaoBarenfl. 

TawKe npeAnoHTMTenbHo. hto jiMHefiHbie 
paaMepbi cerMeHTos onopHO- ABMrarenbHofl 
CMcreMbi noiibdOBaTenfl saAiaiOT Ha ochobs 
H3BecTHbD( nponopuMff tena Menoeexa c 
HcnojibsoaaHiieM a^hhux pocra nonbaoaaTe/w. 
npvmeM . /iMHej^Hbie pasMepbi cenueHTOB 
onopHO-ABkirarenbHoA CMcreMbi nonbaoBaTenn 
Moryr MacujTa6MpoBaTb^ AH^i 
oooTB6TCTByK)U4ero M3MeHeHM5i ero paaMepoB 
OTHOCMTenbHO OToGpaxcaeMoro npocrpaHCTBa. 

KpoMe Toro, npM McnonbaoBaHMM 
MaHMnyjifiTopa atvi BaaMMQA^tfcrBMSi 
nojibsoBaTenfl c oC-beKraMw OToGpaxaeMoro 
BMpTyanbHoro npocrpaHCTBa noncsKeHMe 
MaHkinynnTopa npeAnoMTMrenbHo onpef:^m 
no nonoKeHMio yAep^BaioiueR ero pyicM 
nonbaoBarenfl, a roHHyio opMeHrai^io 
MaHHnynflTopa onpeAen^tioT c noMotHbio 
pa3MemaeMoro Ha HeM AononHMrenbHoro 
cpeACTBa onpe/^neHVifl ynoMflHyrboc onopHba 
HanpaaneHMft. 

npM 3TDM B KaMebTBe ocHOBHboc coqneHeHHfl 
Me>iw oerMeHTaMM onopHo- A^HrarenbHoi) 
cMcreMbi nonbaoBarenn npeAnomxTenbHO 
BbiGkipaioT Ta3o6eApeHHbiR cycraB. KoneHHbie 
cycraBbi. roneHOcronHbie cycraBbi, nneneBbie 
cycTaBW, JTOKresbie cyciBBU, KMcresue 
cycraBbi. co4neHeHHe ronosbi m nneM h 
ccqneneHMe rpyAHoro m noflCHMMHoro ota^ob 
no360HOHHkiica M AononHHTenbHO cycraBbi cronbi 
M nanbuea kmcth pyx. 

VieaaaHHbifl Bbiiue rexHw^ecKMR peay/ibrar 
AOCTMraeicfl taiOKe tom, mto cMcteMa 
orcnexoiBaHvtfl nono^KeHvi^i h opneKrai^MM 
nonb30Baren5i b npoctpaHCTBe. coAepPKau^an 

MHO^eCTBO A^TMMKOB napSMerpOB ABHXCeHH5), 

pasMemeHHboc na nacrpx lena nonbaoBarenfl.. 
cpeACTBO npeo6pa30BaHiii) CMrHanoB AarMMKoa 
B ipeGyeMyio cJxjpMy mx np^AcraaneHMfl. 6noK 

^ o6pa6oriai MSMepeHHboc AaHHboc, bxoa Koroppro 
coeAMHeH c BbocQAOM cpeAcraa 

C npec^paaoeaHMfl, h 6nox or66pa}KeHii5i 

npocrpaHCTBeHHoro nonoxenHfl h opMeHraunH 
nonbaoaaremi, cBftsaHHuH c 6noKOM o6pa6onai 

10 M3MepeHHblX AjaHHbOC, B coorBercTBMM c 
HaoSpereHMeM AononHHiejibHo oqa^Pmit 
cpeACTBo onpeAeneHMfl onppHba nanpaaneHMPi, 

Q paaueiMeHHoe no MeHbiuen Mepe Ha qahom na 
cerMeHroB onopHo-A&HrarenbHon cMcreMbi 
nonbaoaaren;!, 6noK onpoca. coeAMHeHHbifl 
KBHanaMVi onpoca c AarMviKaMM napaiyterpoB 

C4 ABH)KeHM5i M cpeACTBOM onpeAeneHMfl onopHboc 

^ HanpaaneHMl^. npH 3tom BbocQA 6noica onpoca 
coeAMHCH c BXOAPM cpeAprBa npeoepaaoBaHMH, 
a B KaMecrae AarMHKOB napaMerpoa ABMmmA 
McnqnbaoBaHbi a9tmhkm OTHOCMrenbHboc ymoa 
noBopora, paaMeu^eHHbie b HenocpeAprBeHHon 
6mi30CTii or ocHOBHboc 004neHeHHR Me)KAy 

O oerM^aMM onopHo-ABHrarenbHoR CMcreMbi 
^ nonbaoBareivi unii na cbmmx oerMeKTax. 

npn 9TOM cticreMa npeAnoMTKrenbHo 
co/fepxcMT no Menbuiei) Mepe qaho. cpqactbo 
BaaMMQAeRcTBMfl nonbaoBaTenn c o6beicraMM 
BMpryanbHoro npocrpaHCTBa, Ha noropoM 
paaMeii^eHo AononHMrenbHoe cpeACTBO 
onpeA^HMfi onopHboc HanpaaneHHPi. 
cBflsaHHoe lOHanoM onpoca c Gjiokom onpoca. 
TaioKe npeAHCHTHTenbHo. hto a^thmk 



OTHOCViTejibHb|x yi noBopora BbinonHen b 

BMAB TeH30AaTVMKa win OnTMKOBOJlOKDHHOrO 

AarMUKa. 

KpoMe roro, npeAnoMTure/ibHo, hto 
cpeACTBO onpeAeneHHfi onopHboc nanpaaneHkif^ 
^ BbinojiHeHp Ha ocHoae AaiHuica reoMamHTHoro 
non5^ M AdTMMica Mecrnof^ BepTHKann. HanpHMep 
ABTHMKa rpaBkirauMM, nH6o . b bmab 
rHpocTa6iinM3HpoBaHHoro A^THMxa onopHboc 
HanpaaneHHi^. nM6o b biv^ A3THMica cMmana 
MCKyccTBeHHoro BHeiuHero McroHHMKa onopHboc 
HanpaBJieHMR. 

H HaxoHeu, CMcreMa np^oHTMrenbHO 
oc/tepxMT cpeACTBO xpaHeHMfl 
npeo6pa30BaHHbix MaMepenHboc A^HHblX Ann 
nocneAyioii\ero BocripoiiaBeAieHviii 
iS npocTpaRcTBeHHoro nQno}KeHHfl m opneHrauMH 
nonbaoearenn, canaaHHoe uiMHoif nepeAann 
AaHHboc c 6noxoM o6pa6oTKyi HaMepennboc 

AaHHbOC: cpeACTBO BBOA^ AOnOTIHMrenbHbOC 

AaHHboc Ann hocrpoeHun MareMarMMectCMX 
MOAQ/iek^ rpexMepHoro npocrpancTBa m 

^ nonbaoBare/in b hom. cenaaHHoe c GnoKoM 
o6pa6oTiCM HaMepeHHba AfaHMboc, 6noK 
4x>pMvipoBaHH5) M3o6pa}KeHH;t npA rpeOyoMbiM 
ymoM 3peHM5i h peAaKTMpoaaHHA H3o6pa}KeHviH, 
BKnmeHHbin Me)KAy BbocoAOM 6jK>Ka o6pa6oTKM 
MaMepeHHboc AaHHboc m bxoaom 6iioica 

^ OTo6pa)KeHH59 npocrpaHCTBeHHoro nonodiceHvi^t m 
opMeHTai^HH nonbaoBarem). 

Ha (t)Hr.1 AaHo ycnoBHoe M3o6pa)KeHHe 
nonbaosarejin, MnnKxrrpiipytou^ee . 
pacnojiOKOHHe cpoACTB onp^eneHH5i yr/ioB 

^ Me>KAy cemeHTaMM onopHo-ABMrarenbHOil 
CHcreMbi nonbaoaarenfi m cp^cra 
onpQAeneHHA onopnboc HanpaaneHHR CMcreMbi, 
cooTBercTByiomeii H3o6peTeHHK>; 

Ha 4)Hr. 2 - o6c>6u^eHHa5i 6noK-cxeMa 
CHcreMbi oTcne)ioiBaHHfl h oTo6pa)KeHH5i 

S5 nono9KeHVi5i m opHeHrai^MM nonbaoaarejiii. 

BbinonHeHHOM B COOTBerCTBMH C M306peTeHMeM. 

Ha ct>Mr1 cxeMaTMMecKM Mao6pa;KeH 
nonbaoaarenb 1, onopno- ABMrarenbHafi 
CMcreMa icoToporo coctoht h3 cerMOHTOB 2 c 
ca4neHeHM5iMM luapHnpHoro mna 3. 

^ Co4neHeHHii luapHMpncxo rnna 3 cerMenroB 2 
MMHTHpyioT coeAMHeHMfl Kocrei^ cycraaaMH. 
LUapHMpbi. rak xe kbk h cycraBbi Me/iOBeica, 
}KiiBOTHoro, MMeioT paaHyK) creneHb c&o6oAbi. 
HaripMMep. coeAHHeHHfl np^AnneHbfl h rmeMa, 
ronoHH H 6eApa Moryr HMMmpoBaTbCfl npccrbiM 

^ aiapHHpoM c QAHoR creneHbio cboGoau, a Ann 
HMHTMpoeaHHA oooAMHeHMii HneMd b nneneBOM 
cycraee c JionaTNoi), Taap6eApeHHoro cycraaa 
HeoGxpAHMO luapHMpHoe ooeAHHeHMe c 
eonbujMM KonMMecTBOM creneHeA csoGoAbi. 

^ CpeAprea onpQAaneHMn yrjioB Me)KAy 
oenyieHTaMM 2'npQAPraBnf»0T oo6off A3TMMni 4 
ATM oTcne)KMBaHMfl nonoNceHiw oenyieKroB m i€c 
MacreR OTHOCMrenbHO Apyr fW^l 
pasMeiuaeMbie b Mecrax ooMneH^il cerMeKfOB 
M Ha caMHX oerveHTax. 

55 Ohm npeAHasHaMeHbi Ann tohhoto 
0Tcne)KMBaHMfl ABHXceHMfi nonbaoaarenfl. b tom 
MMcne AHA ii3MepeHM5i ymoa noaopora 
HeNOTopboc cerwenroB OTHOcwrenbHO cBoeii ocm, 
HanpMMep oahoto KOHqa /lOKreBoro oenyieHTa 
OTHOCMTejibHO ApyTofo ero icoHi^a. 

^ BbtujeynoMAHyrbin jipKreBoti oerMeHT coctoht 
Ha Aayx /lyseBbOC Kocren, cnooo6Hboc ABMrarbcn 
OTHOCMTenbHO Apyr APyra, noaBonnn oAHOMy 
KOHqy cerMOHTa noBopaHHBarbcn OTHcx^nrenbHo 
Apyroro BAo/ib CBoefl och. TaKoro poAa 

CerMeHTOB, CnOCOOHbOC MaCTHHHO 

noBopaHHBaTbcsi Botqf^r caoePi och. ho M3MeH5i5i 
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npM 3TOM yron ueim m n cMe}KHbiM 
cerMeHTOM, HecKonbKO. u hmm oTHocnra: 
ronoBa c ujeefi, noBopaMMsaeMbie 
OTHocMTe/ibHo fineM; rpyAHafl. Hacn> rena, 
noBopaMMBaeMaji oiHocMTenbHo laaoBoft Hacrw. 
flaTMMKM 4 Moryr npeAcraanOTb co6om onrnKCK 

BOnOKOHHUe fljaiMMKM, TeHSOflaiMMKM. B OAHOM 

M3 BapMaHTOB ocymecraneHMfl MaoepereHMn 
fl9THMK 4 Moxer npeflpraanflTb co6ofi fl3TMMK 
Ann M3MepeHMfl ymoBbix h JinHeC^Hboc 
nepeMemeHMf^. cocTonmMR Ha nepeAaK)ii;ePI m 
npMeMHOM MBCTeii. ocHoeaHHbii^ Ha MSMeHeHMM 
3flC. HasoAMMoCi r KOHiype npMeMHMKa, 
MSMeHjiioiMet^Cfl npii MSMeHeHUM yrna Me>Kfly 
cerMeHTaMM. 

CpeACTBO 5 onpeAe/ieHMw onopHboc 
HanpaaneHkivi paaueiMeHO Ha oahom v\3 
cervieHTOB 2 m npeAHasHaMeno ahh 
onpeAeneHMfl opMeHTai^MM AaHHoro cerweHTa 
OTHOcMTejibHo onopHbK HanpaBneHMtf. 
CpeAPTBo 5 BuroAHee pacnonaraTb Ha Macrsix 
Te/ia. Koropue sianRioTcn HaMOonee 
cra6HiibHbiMH ripM Tanoc craHAapTHbix 
ABM)KeHM5ix nonbaoBaTerm. xax XQAjb6a m 6er. 
PeKOMeHAyercsi pasMeu^Tb 3to cp^aqtbo hg 
TaaoBoft MacTM. Ppw norpyxeHMM nonbsoBaTenfi 
B BMpTyaiibHyio peanbHocrb moskho 
peKOMeHAQBaTb aoa 6Qnee eucrporo in lomoro 
OTcne)KMBaHMii opMeHrauiiM ronoBbi KpenMTb 
ApnonHMTenbHoe cpeiACTBo onpeA^neHMA 
onopHbix HanpaBfieHMH Ha ronoBy. B qohom m3 
BapMaHTOB cx:yi4eGTBneHM5i cpeAprBa 
onpQA^neHMii onopHboc HanpasjieHMi^ Moryr 
6btTb pasMeu^eHu Ha cMexcHux oerMenrax m 
o6ecnemiBaTb pnpeflqjieHMe mx ymoBboc 
noncsKeHHR na ochobo mx opMeHrai^fl no 
OTHOiueHMK) K onopHbiM HanpaBneHiMiyi. 

Kax noKaaano Ha 4)Mr.2. CMcreMa 
QTcne^fCMBaHMii M oTo6pa}KeHMfl noncnKeHMA m 
opMeHTaij^MM nonbaoBarerui b oahoM na 
BapnaHTOB ocyu4ecTBneHH5) cQA&pxafT Gnox 
onpoca 6, ooAPpraiKMit ^vvaioiuMi^ renepaTop, 
onpeAeHfliou^f) Macrory onpoca n AaiMMHoa 4, 
m cpeiACTB 5 onpeAeneHMfl onopHboc 
HanpaBneHH(i. k AononHMTenbHboc ycrpoflcTB 7 
ATW oaaMMOAeRcTBMfl c oebeKraMM 
BMpryanbHoro npocrpaHCTBa (MaHMnyn5rropbi, 

A?KDi)CTMKM. MMMTaTOpbl Opy^KMfl M T. H.). BbOCQAbl 

6nam onpoca 6 ooeAMHeHbi c ananoro- 
UM4)poBbiM npeoepaaoBareneM (ALin) 8, 
npeAHaaHaqeHHbiM atw npeoSpaaoBaHMji 
aHanoroBbix AiaHHba o a^t^mkob 4, 
AononHMTenbHboc ycrpojterB 7 m cpeAcrB 5 
onpeAeneHMfl onopHba HanpaaneHMf* b . 
i^Mct)poBbie. HanpMMep. c BocbMM6aJitoBbiM 
SHaMeHMeM. BbocoA ALin 8 co^AMHeH c bxqaom 
6/ioxa HaKonMTejifl 9. c KonMMectBOM AMeeK 
naMflTM He Menee Mew (n+m+k). BnoK 
HaKOHMTenfl 9 Mepea 6noK onpoca 10 cBflaan c 
6/iOKOM ApnroBpeMeHHofl naMHTM 1 1 m c 6noKDM 

12 nOATOTOBKM AaHHbDC. B/IOK APHfOBpeMeHHOfi 

naMflTM 11 npeAHaanaseH Anfl xpaneHMfl 
A9HHba o nQna)KeHMM m opMeHtai^MM 
nonbaoBarenfl. MaMenflioiAMXcn bo epeiuieHM s 
aaBMCMMOCTM OT epo A^JteTBMPi. Anfl 
nocneAyiOLMero McnonbaoBaHMfl b caMboc paaHboc 
Ltejiflx. npM 3TOM BbocoA 6/ioica AonroBpeMeHHoPi 
naMflTM 1 1 M0)KeT ooQA^HflTbCflc bxoaom 6jioica 
12. EnoK 12 npATOTOBKM AaHHbix npeAHaanaMeH 
AHfl crjia)KMBaHMfl nojiyneHMba AaHHboc, 
MCKnKweHMfl cnyMaRHboc norpeiuHocTefi m 
npeAPTaaneHMfl mx b BMAe. npMeMneMOM Anfl 
nocTpoeHMfl MareMaTMHecKoi) moashm 
nonbaoBarenfl. B oahom M3 BapMdHTOB 
ocymecTaneHMfl bxoa 6noKa APJiroBpeMeHHoR 
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naMflTM MOKBT 6bi: 3AMHeH c BbixoAOM AL4n. 
STo onpeAenneTOi HenocpeACTBeHHbiM 
Mcno/iHeHMeM ALin, Anfl yMeTa o6omx 
BbiiueyKaaaHHbix BapMawTos sneMeHTbi 8, 9, 10 
Moryr 6brrb o6o6u\eHbi icaK cp^qprBO 
aHanoro-i^MctspoBoro npeoepaaoaaHMH. 

BbocoA 6jioKa 12 noAroTOBKM AawHbix 
coefl^HeH 0 BxoAOM 6noKa 13 nocTpoeHMfl 
MaTeMaTMMecKoR MOAe/iM TpexMepHoro 
npOCTpaHCTBa, B KOTOpOM Heo6xoAMMO 
0T06pa)KaTb nojibaosaTenfl, m MaTeMaTMMeacoi^ 
MOAenM nonbsoBaTexifl b otom npocTpancTBe. 
BnoKM .12 M 13 Moryr OwTb onpeAeneHu 
o6o6iMeHHUM noHflTHeM Kax 6noK o6pe^TKM 
MSMepeHHbix AaHHboc. EnoK bbqab 
AononHMienbHboc AaHHboc 14, npM noMOU^M 
KOTQporo 3aAaeTCR AononHMTenbHafl 
MHc}x)pMauMfl o nonbsoBaTene. OTo6pa>KaeMOM 
npocTpaHCTBe, speMenHbix oooTHOuieHMflx 
Mexwy ABMxceHMflMM nonbaoaaTenfl m 
AHHaMMNOil MSMeHOHMfl OTo6pa)KaeMoro 
npocT()aHCTBa. noAKmoneH k 6noKy 13. dra 
MHctx)pMat^Mfl Ma}KBT npQAOTaanflTb 0060R Taime 
AononHMrenbHbie CBBAeHMfl o nonbaoBarene xax 
poor, Bee, non. Boapacr m Apyme. EcnM 
AononHMTenbHafl HHct)opMat4Mfl oTcyrcTeyeT wnM 
He TpeGyercfl, to MaTeMaTM^ecicafl Mooenb 
nonbaoaaTenfl oGcMMTbiBaercfl Anfl cpeAHero 
MenoBeica oo CTaHAapTHUMM nponopuMAMM. 
EnoK 13 oqnep)KMT cneAyxxiiMe 6noKM: 6hoK 15 . 
onpeAeneHMfl opMeHrai^Mw ochobhoto cenuieHTa, 
Ha XDTopoM paaMeuieHO cpeACTBO 5 
onpeoaneHMfl onopHbix HanpaaneHMfi, no 
OTHOUieHMK) K onopHbiM HanpaBJieHMflM; 6noK 16 
nocTpoeHMfl MOAenM nonbaoBaTenn a iienoM; 
6noK 17 onpeA^eHMfl onopnoro oemeHfa 
(oenMeHTOB) nonbaoaaTenfl; 6noK 18 
nosMUMOHMpoBaHHfl HOHbaoBaTenfl 
OTHocMTenbHO onopbi b CMOAenMpoBaHHOM 
npocrpaHGTBe. paocMMTbiaaeMOM KOMnbioTepoM. 
C BbixoAOM 6noKa 13 coeA^HeH bxoa 6noKa 19 
((x^pMMpoBaHMfl M3o6pa;KeHMfl noA 
Heo6xcAHMbiM yrnoM SpeHMfl. BbocoA 6noKa 19 
co^Hen c BXpAOM 6noKa 20 oTo6pa>KeHMfl 
nono)KeHMfl m opMeHTai^MM CMCA^MpoaaHHoro 
nonbaoaaTenfl. noaMi^OHMpoBaHHoro 
oTHpcMTenbHO onopbi b OToGpasicaeMOM 
npocrpaHCTBe. 

CMcreMa OTcne)KMBaHMfl m OTo6pa}KeHMfl 
nonojKeHMfl m opMeHTai^MM nonbaoaaTenfl 
pa6oraeT cneAy»oiAMM oCpaaoM. 

AaiMMKM 4 M cpeApraa 5 onpeAeneHMfl 
onopHux HanpaaneHMC) b npoAnoKTMTenbHOM 
BapManre icpenflTC^ na cnei^ManbHoi^ oAB^e 
TMna K0M6MHe30Ha MnM nenbcpeACTBeHHo na 
nonbaoaaTene b Mecrax co4neHeHM$t 3 
oenMeHTOB 2 m Ha caMMX cenMCHTax Z OAesKAa c 
CMcreMon AaTMMKOB 4 M cpeACTB 5 Apn)KHa Cbn-b 
nencoft. 6ea TpyAa HaAeaaTbCfl m cHMMaTbCfl. ne 
AonxcHa crecHflTb ABM)KeHMfl nonbaoaaTenfl. 
flaTMMKM 4 Ha OTot^ oAewAe KpenflTCfl tbkmm 
c6pa30M. MTo6bi npM a^^ghmm nonbaoaaTenfl.. 
TO ecTb MaMeneHMM yrnoa MesKfly cenwem-aMM 2 
MHM noBopoTa OAHoro KOHi^a cenmeHTa 
oTHocMTenbHo Apyroro KDHi4a BAonb ocm 
cerMenra, b hmx MSMeHflnMCb HeicMe (t>M3MMecKMe 
napaMOTpbi. 3tm cfKiaMMecxMe napaweTpu 
APnxcHbi MaMeHflTbCfl a onpQA&neHHboc 
npeAenax b cooTBercTBMM c MSMeHeniiflMM ymoB . 
MeXtAy CMejKHbIMM oerMOHTaMM 2 OT OAHoro 
KpajtHero nohcnKeHMfl ao APyroro. 

CMCTeMa MQKef aicniosaTb ochobhoo m 
AononHMTenbHbie cpeACTBa 5 onpeAeneHMfl 
onopHbOC HanpaaneHMft. o6ecneMMBaKUAMe 
onpeAeneHMe yrna Me^^oy oerMenTOM. Ha 
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KOTopoM pa3Meu^eHO ooTBeTCTByioii\ee 
cpeACTBo 5. M onopHbiN... HanpaGJieHMflMM. 
OcHOBHoe cpeAPTBo 5 onpeAaneHMH onopHboc 
HanpaBiieHMti piaaMei^aioT Ha cerMeHTe. 
npMHMMaeMOM 3a ocHOBHOi) cenyieHT. 
Lieiiecoo6pa3Ho ocHOBHOi^ cerMenr Bbi6MpaTb 
TaKMM o6pa30M. wTo6bi OH 6bin 6nM>Ke k 
reoMerpHMecKOMy i^eHrpy nonbsoBaTe/in m 6btn 
HaM6oxiee CTa6iinbHbiM npM THnoBbpc fxhm&mvoi 
MenoBBKa: 6ere m xoflb6e. armyi Tpe6oBaHHflM 
jTyMiiie Bcero yAoaxieTBopfler raaoBbifl cerMeHT 
MenoseKa. flpvi norpy)KeHMn nonbaoBarenn b 
BMpTyanbHyio peanbHocTb Afw Conee GbicTporo 
H TOMHoro OTcnewMBaHun naKnoHOB h noeopoToa 
ronoBbi MOXHO Mcnonb30BaTb flononHMTenbHoe 
cpeApTBO 5 onpeAe/ieHHfl onopHboc 
HanpaBJieHMM. aaKpennenHoe na ranoee. 

HH^xjpMaqufl c flap^mcoB 4, cpeACTB 
onpeAeneHMfl onopHba HanpaaneHu^ 5 m 
AonojiHMTenbHboc ycipofiCTB 7 BsaviMOAeffcTBMR 
c o6-beicTaMM BMpiyajibHoro npocrpaHCTBa 
CHUMaercfl Ha ALlfi 8 h o6HOBnneTC5i b 
cxHDTBeTCTBMM c cumaiioM onpoca. 
4opMMpyeMbiM 3aAaK)imiM reHeparopoM 6noica 
onpoca 6. C AI4n 8 nHcttopMaqMsi nocTynaer b 
cooTB8TcrrByK)i4Me fiMeRKH naiisiTM 6noKa 
HdKoniiTarm 9. 

BnoK onpoca 10 onpauiMBaer mei^KM naMfiTM 
6xioKa HaKonMTerun 9 m (tx>pMMpyeT 
nocneAOBarenbHoctb AaHHbDC. 
xapaKrepMaytoufyio norKMceHMO m opMeHrai^Mio 
nonbaoaaTemi, BKntoHan AaHM^ie c 
APnonHMTefibHboc ycrpoifcTB 7, oTHOCsuHwecfl x 
KDHKpeTHOMy (Tei^^eMy) MOMemy apeMeHii, m 
nepBAaer mx b 6noK AonroBpeMeHHon naMATM 
11 AHA AonroBpeMeHHorp xpaHemui. 3tmmm 
AaHHbiMM MoxcHO BocnonbaoBaTbcsi b Juo6oe 
BpeMfl, 4ns! Mero hx HeoGxqAHMO ncwarb b 6noic 
noATOTOBKM /^HHboc 12 AHfl nocneAyKXMeR 
oepaeoTKM. npM HcncnbaoBaHMM b p&tm& 
peanbHoro apeMeHM A9HHbie c 6noKa onpoca 10 
Henocp^cTBeHHO nocrynaioT Ha Gnoic 12 
noflTOTOBKM ABHHbix. BnoK 12 cmajKMBaeT 
nonyMeHHwe ASjHHbte. McwiicwaeT cnyqaUHbie 
norpeuiHocTM, (t)opMHpyeT Heo6xoflHMy»o 
nocn^BarejibHOGTb A9HHboc m npeAcraBnfleT 

MX B Heo6X0(nHMOM BHAB AHA nocTpoeHHfl 

MaTeManmecKoif MQAenM nonbaoBareivi b 6noic 

B 6/iOKe 13 crpoHTCfl Mareiyianmecxaji 
MOAenb TpexMepHoro npocrpaHCTBa. b koTopoM 
Heo&CQAHMo OTo6pa>KaTb nonbaoBarenii, h 
MaTeManfMecKan Monanb nonbaoBaren^i b 9Tom 
npocrpaHCTBe. C noMOU^bio 6noKa 14 BBqqa 
AonohHtffTenbHboc AiaHHbix a 6noK 13 bbdaht 
AOnonHMTenbHyio iiHct)opMaL;viio o 
nonbaoBarene, 06 OTo6pa«aeMOM 
npocrpaHCTBe. apeMeHHbie cbOTHOtueHMfl MeoKQy 
ABHKeHH^iMM nonbsoBaTexu) h AHHaMvixon 
M3MeHeHMfl OTo6pa)icaeMoro npocrpaHCTBa. Sra 
MH(t)opMaMMfl MO)KeT npeACTaBJWTb co6oti raraie 
AonojiHMTenbHbie ca^eHHfl o nonbdoearene iqk 
pocT, Bee, no/1. Bospacr h APyrvie. Ecnw 
ApndnHMTenbHafl MHtJJopMauMfl OTcyicTByer vm 
He rpedyercfl, to MareMaTHMecicafl Mpflenb 
paccMMTbiBaercfl An5i cpeAHero Menoaexa co 
craHAapTHbiMM nponopuwiMM. Echm 
Heo6xpAMMO co3AaTb 3CJxt)eicT Ty/uiMBepa". 
KorAa oei>eicTu oTo6pa)KaeMoro npocrpaHCTBa 
HeecTecTBeHHo 6onbujMe unw ManeHbioie. to 
M3MeH5iK)T BBOAViMbie AaHHbiB o nponopUHflX 
Me)KAy iiHHeP^HbiMki pa3MepaMM npocrpaHCTBa m 
o6beiCTaMH b HeM m nviHefiHbiMM paaMepaMM 
noiib30BaTeii5i. TaKviM xe o6pa30M modkho 
BBOAMTb ycKopBHHoe v\m aaM^eHHce TeneHHe 
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BpeMSHH B OTC 3eMOM npocTpaHCTBe. 
H3MeH5in AviHaMHKy Mt^v^eHMii nonbaoBarenn 
npw BBOAe A^HHbix M3 6noKa AonroepeMeHHoi^ 
naM5tTH 11. EcnM AanHbte o ABWKeHunx 
nonbsoBarenfl nocrynaioT na 6noK 12 b peKuwe 
peanbHoro BpeMeHM, to mojkho ycKoparb whh 
sawe^AnflTb AMnaMMKy teMCHHR npoi^eccoB b 
OTo6pa3KaeMOM npocrpaHCTBe. 

Ejiok 15 RocrpoeHHfl h opMeHrai^MH 
ocHOBHoro cerweHTa Bbwucnfler h crpoMT no 
nocTynaKHAMM AaHHbiM. no/io;KeHMe h 
opneHTai^Hio ochobhoto cerweHra, Ha KoropoM 
pasMeiAeHo ochobhob cpeACTBO onpeAeneHvifi 
onopHbix HanpaBJieHvi£i no OTHOtueHHio k 
onopHbiM HanpaaneHvifiM. B KaHecTBe onopnbix 
HanpaaneHMf* i|enecoo6pa3Ho ncnorbaOBarb 
HanpasneHMfl. cBnaaHHbie c reoMamwrHbiM 
noneM Somjim, "Ceaep-IOr" m "3angA-B6cTOK'\ 
HnM MecTHyio Bepmicanb. onpeAeniieiyiyio Ha 
ocHOBo rpaBMTai4MOHHoro nofifl SeunM, m 
HanpaaneHHe "Ceaep-tor. 3tm nonsi 
cyti^ecTsyioT npaicnNecKM eeaAe m He aaBMCfrr or 
nonbaoBaTeiisi. C noMoiAbio cneuManbHoro 
cpeAPTBa TMna anexTpoMamviTHoro KOMnaca, 
KOMnaca m rpaBMrai^MOHHoro ABTHMtca 
ropMaoKranM mjim BepTwcanM mgokho onpeAerorrb 
opMeKTBUHio nonbsoBarenfi m. b sacTHOcni, Toro 
cerweHra onopHO-APMrarenbHoA CMcreMbi 
nonbaoBarensi, Ha noTopoM aaxpenneHo aro 
cpBACTBO. B Mecrax. TAB cyu^eyioT cwibHbie 
noMexM KHM MamMTHoe none zbum 
dxpaHMpoBaHo, c noMoiAbto cneuManbHoro 
cpBACTBa MoxcHo cowTb Mo^ocTBeHHoe none 
onopHbDC HanpaBneHMtf. Bamo npM 3tom. hto 
HeoGxoAMMo ^abt TonbKO onpeAenvrrb 
opMeHTai^MK) nonbaoBarenfl b otom none m ne 
Tpe6yeTCfl onpeAerwTb aSoo/iioTHoe 
paocroRHVie 3Tmx cpeAcra c noMoiAbio 
anropHTMOB rpMaHryjini^Hvi, Tpe6yiou{vix 

MHreHCMBHba BbHMCdieHHH. 

B 6noKe 16 JxxjTpoeHHfl MOAeiw 
nojibsoBarenn b i^enoM k nocrpoeHHOMy 
ocHOBHOMy cerweHry npHCTpaHBaK)T cMexcHbie 
cerMeHTbi no HaMepeHHbiM a^hhum 06 ymax 

Me^KAy HV1MH. a K nOCrpoeHHbtM CMe)KHblM 

cerveHTaM - cneAytoiAHe cMejKHbie oerMe^Tbi m 

TBK BnnCTb AO KDHeHHbK CefMeKTOB. 

B 6noKe 17 onpeAexviioT onopHbiR cenMBHt 
MHH onopHbie cerMeHTU nonbaoBarenji. 
HanpHMep, ecnH nonbsoBarenb ABiDKercfl no 
^opM30HTanbHot^ nnocKoR noBepxHocrvi. 
onopHbiM OyAer cerMeHr, naxoA^iAHRcfl HM)Ke 
Bcex no OTHoujeHHio k MecTHOfl BepTMicanM, a 
*YoHKofl" onopu - caMan HivKHflB HacTb aroro. 
ceTMOHra. 

B 6noKe 18 noaMUMOHnpyioT nonbsoaarenfl 
OTHOcmenbHo onopu b npocrpaHCTBe. 
paocMHTfaiBaeMOM KOMnbtorepoM. A^^ stoto b 
caMOM ripocTOM cnyMae coBMeLAaior 
copneHTMpoBaHHyio MOAenb nonbsoBarenfl m- 
onopy nonbaoBarenfl b MOAenvipyeMOM 
npocrpaHCTBe tbicmm oGpaaoM. ^To6bi 
ooBMecTMnMCb onopHBfl MacTb onopHoro 
cerweHTa nonbsoBarenfl h HacTb 
MQAenvipyeMoro npocrpaHCTBa. ABmnoiAancn 
onopoA Anil nonbaoBarenfl b aohhuR MOMeHT. B 
cnyMae. KorAa nonbsoBarenb HaxoAHTcn b 
ABHKeHHH. HanpMMep B npbOKMe. to ecrb 
iCBKoe-To BpeMfl B "nonere". nonbdOBarensi 
nosMUMOHMpyiOT no ornoiueHMio k onope c 
McnonbaoBaHMeM |6nH)Kai;iujefl npeAbw^U^ 
MH(t>opMaLViii o AMHaMMxe ABiDKeHMSi. Cn^ei 

MMBTb B BKAy, ^TO. MMefl nOJIHyiO HHCtx^pMai^MK) 

06 MSMeHeHMH yrnoB Me}KAy oerMeHTaMM b 
AMHaMMKe. MO)KHO paccMHTaTb Aa)Ke MMPynbc 
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nojit^BaVenfl m cw/iy, Koropoii oh 

OTTO/lKHyJlCW OT Onoptd. 3tO n03B0JlMT 

CMOAejinpoBaib /levwewMW no/ib30BaTeji5i b 
oTo6paoKaeMOM npocrpaHCTBe, npaicniMecKM 
MAeHTMMHbie peajibHbiM. ripw stom. b 
oooTBeTCTBMM c M3MeHHJomnMCfl nonoxeHneM M 
opueHiai^MeK cerweHTOB nonbaoBarefw b 
AMHaMMfce, oTcne)KHBaeTC5t H3MeH5iK)LJ4eecn 
nojio)KeHkie nojibaoBarenA (KoopAMHarbi) m 
opbieHTBL^Mn nojibaoBareiui b t^enoM b 
npocjpaHCTBe. To ecib no oroCpaxeHHOMy 
ii3o6pa;KeHHK) ABM^eHviR nonbsoBaTenn moxho 
6yA^T yBKABTb, HanpHuep. 4to nonbaoBaTenb 
cAGtnaji APCflTb iiiaroB no HanpaBheHMio Ha 
"Cesep", noBepHyxicfl m no6emn Ha "tOro- 
boctok" m Tax Aanee. 

C BbixoiAa 6noKa . 13 MHct)Opiyia4Mio o 
nocrpoeHHOi^ Moaanii nonbaoBareim b 
MQA^mMpyeMOM npocrpaHCTBe nepe^aiOT Ha 
Bxoa 6iibia .19 Ct)OPMMpOBaHMfl M3o6pax(eHMii 
noA Heo6xqflHMbiM ymoM speHMfl, r^p 
ocyu^ecranneTCfi Bbi6op tomkm apeHMA 
Ha6niO|fl9Ten5i. paocMMTUBaeTcsi MsoGpaxceHMe 
nonbaoBaTenn nqa Heo&CQAHMbiM ymoM apeHun 
H B Heo6xQAiiMOM cnyMao ocyu^ecTBnsieTCfi 
peAaicnipoBaHMe H3o6paxceH»ui Ann 
nocneinyiOLuero oroGpaxceHMfl. C Bbocoma 6noKa 
19 MHctiopMat^io nepeAaioT Ha bxoa Gnoxa 20. 
KOTopbiM cyro6pa)KBeT nanGoiceHMe m opHeHraLiMio 
CMQAenMpoaaHHoro nonbsoBaremi. 
rtoani^MOHHpoBaHHoro oTHocHrenbHo onopu, b 
QTo6pa9KaeMOM npocrpaHCTBe. B 6jK>Ke 19 cbm 
nonbaoBarenb mjim Apyrvie cropoHHMe 
HaGnioAaTenM Moryr no )KenaHMio saAarb paxypc 

AHfl npOCMOTpa A^HaMMKM ABVOKeHMt^ 

nonbdOBarenfl. TaK)Ke mokho npH )KanaHvivi 
Ha6ni0AaTb flfiyoKenm nonbaosaTemi csepxy 
mvi CHMay, c6oKy HnM c H3MeH;»ou;ei^c5i tomkm 

3peHM51. npH OT06pa3KeHMV1 ABM)KeHVin 

nonbaoBaremi MnM nonbaoBaTenei^, panee 
aan^caHHbix b AonroBpeMeHHyx) nai^Tb. hx 
MQ)icHo nepeA oToGpa^eHMeM oTpeAamipoBaTb 
B cooTBeTCTBMH c s^A^^^- MoxcHO. HanpMMep. 

OTOOpaKaTb OAHOBpeMOHHO ABWKBHMR OAHOPO 

nonbaoBaTenn. sanMcannbie b naM^m^ b paanoe 
BpOMH. HnH OTo6pa}KaTb Ann cpaBHeHHn 
ABkOKOHVin pasHboc nojibaoBarenei^. ABH)KeHMn 
nonbsoearrejui. b daBMCMMOCTM or nocraaneHHoii 
aaA^MM. Moryr OTo6pa}icaTbcfl b b^a^ 
ynpoiAeHHoi^ CTHnM30BaHHoA MQaenn MnM 
nio6oM ApyroM BHAe, 6Qnee npnGiivixeHHOM k 
peanbHbiM H3o6pa)KeHMnM c "peHnepMHroM" 
cncDKHboc cfyaxryp oAe^KAM, ko)km. oiqsyKaKHAero 
npoGTpaHCTBa. B nepBOM cnyMae c aa/^Met) 
MOSKOT cnpaBHTiicn noMTM liioOon xoMnbtorep. b 
nocnoAHeM cnynae hooOxpahmo McnonbaoaaTb 

APCrarOMHO MOU^bli^ KOMhblOTep c XOpOlUMMM 

rpa4>MHectaiMM BO3M0)KH0crnMM. 

iCax otmohoho Bbiiue npM xapaxrepMcrMKe 
npeALuecTByioL^ero ypoBHn TexHMXH, b 

6CJlbUJMHGTBe M3BeCTHbO( CMCTeM 

ct)opMMpoBaHMe MOAanM nonbaoaarenn 
npoviaBQAMTcn no a6coni0THb«M KoopAMHaraM, 
onpoAenneMbiM o noMou^bio AaTMHXOB 
pacnonoxeHHbOc hb donbaoBarene. flpM 3Tom 
aBTOMaTVNecKM onpeAemieTCR nonasKeHMe 
nanbaoBaTenn b qenoM b npoorpaHCTBe. B 
AHHaMMKB a6oon)OTHbie xoopAMHaTbi A^fiyr 
TpaeiadpHio ero nepeMdu^eHMPI. Hpti btom 
npocTpaHCTBO Matue Bc6ro orparoiMeHo paMxaMM 
BHeiuHMX AaTMnxoB Knii ManyMBTeneR, 
paoQTaaneHHbix no nepMMerpy axTMBHoO aoHbi 
AeftcTBHit nonbaoBarenn. B ornmm or aroro b 
cnooo6e h cMcreMe comacHo Mao6peTeHviio 
axriiBHan aona nepeABWKeHvm nonbaoBarenn 



npatcrnMecKM He or\ Aena. tbk Kax see. mto 
HyKHO ATW onpeAeneHMfl nonoKSHMn m 
opMeHianMM nojibsoBaTenn. HaxoAMTcn na 
caMOM nonb30BaTene. Ilpvi 3Tom bs^kho TOJibxo 
nanviMMe KaKoro-/iii6o (})ii3MMecKoro nonn Ann 

^ pa6oTbi cpeACTB onpeAeneHun onopHbw 
HanpaaneHMi^, a nepejyieu^eHkie nonbdosarenn a 
npocTpaHCTBe paccMHTbiBaeTcn c noMOiAbto 
KOMnbiorepa, b cooTBercTBMM c iiH(|x)pMai^kieH 
o6 MSMeweHViM ymoB Mexf^ cerMeHxaMM m 
opMeHTauMM oTHocMTe/ibHO onopHboc 
HanpaaneHMi). kbMeHeHMe b npocrpaHCTBe 
MDNcet paccMMTbiBaTbcn Mepea xonvmecTBO, 
paaMep m HanpaaneHtie luaroa nom^BaTenn. 
Ann onpeAeneHMn paaMepa luara Heo6xoAHMo 
anaTb ymu Mey^ff^ onopHbtMM oerMBHraMM 

IS nonbaoBBTenn b mombkt coBepiueHMn luara h mx 
jiHHeifHbie paaMepbi. Gonee xoHxpeTHO. Ann 
onpeiAetneHMn luara Menoaexa Heo6xoflMMO 
3HaTb yron Me}iwy GeApeHHbiMM xocrnMH npaBoil 
M iiOBon Hom, yron mqxw 6eApeHHofi xocrbio m 
noneHbK) Ann mfKpp^ nom m nMneflnbie 

20 pasMepbi roneHM m 6e^pa. B nexoropbix cnyManx 
MOKBT GbTTb TaxjKe BbirpAHO MdMepnTb yrjibJ 
Me^Koy GTonoR m roneHbfo, a raxKe Me^Kfly 
cronoM M nanbuaMH nor. 

Ann ynpoiHeHMn xpMrepHn onpeAenenHn 
onopHboc cenMeHTDB nepea opMeHTai|Hio 

^ OenMeHTOB OTHOCMTenbHO nnOOKOCTM mgokkio 

HcnoRbaoBaTb AarMMXH, ycraHaanviBaeMbie hb 
noAQiuBe nonbaoBarenn. HanpHMep. ecnM Hpra 
B KaxDR TO MOMeHT BBuneTcn onopHoR, Ha 
AaTMMxe aaMbixaeTcn xoHTaxr, a ecnvi Hora 

^ noAHnta h HaxoAHTC5i na Becy, xoHraiCT, 
Hao6opoT. paaMbncaercn. AaTMHX Taioxe MOdxei 
ABBBTb HH4x>pMauHK) o CTeneHH HarpysKM na 
Ka;KAyK) Hory. Mepea creneHb Harpyaioi hb Hory 
B A^HaMvixe h aec nonb30BaTenn mo)kho 
paocMHTBTb nonyMaeMbit^ mm Hunynbc m 

ss paocHHTaTb TpaexropMio ABM^KeHun 
nonbaoBaTenn a9^ Ann npboxKa. 
Heo6xQAHMbie AaHHue Ann pacMera TpaeiaopHM 
ABVUKeHMn. (|)viaMHecKHx xapaxrepvtcrviK 
AiBM}KeHMfl nonbaoBBTenn mo>kho paoc^MraTb 
TBKJKe Mepe3 A^naMHicy H3MeHeHVin yrnoB Me)KAy 

4& oerMeHTaMH. 

Cnoco6 H cMcreMa, cooTBeTCTByiot4He 

M306peTeHMK), AaK}T p5Vl OOBeptUeH^ HOBblX 

B03MO)icHocren. KOTopbie 6binM HepeanM3yeMbi 
AO STOrO. B HaCTHOCTH BO3M0)i»ocrre$) 
npoBeAennn TecriipoBaHvin h xoHxypcoB co 

^ BCnXDnO pOAa AB^^^HVinMH: CnOpTMBHblMH. 

TaHi^eaanbHUMH. Ann oi^eHXH npaBMnbHocTH 
peampoBaHMn na npeAnaraeMyk) cmyai^Mio, a 
noeAHHxax. TaxHe xoHxypcbi mcmcho GyAOT 
npoBPAMTb c pa^Ai^^HVieM bo BpeMeHu, CHHMan 
AS^Hbie, HanpHMep, c cAHoro h toto tkq 
nonbaoBBTenn b pasHoe epeMn^ 3aTeM stvi . 
A^Hbie Moryr oi^enviBaTbcn, cpaBHMBaTbcn, xax 
0 noMoi4bio KQMnbKrrepa, Tax h MenoBexoM, 
nocne BHsyannaamiM 3tmx ABVDKeHMfi Ann 
cpaBHeHMn. Mo)Kho npoBOAMTb KOHxypcu cpeAM 
55 MHOxcecTBa nojibaoBBTeneR OAViHOBpeMeHHO. 
Ann BToro b pesniMe peanbHoro BpeMeHM c 
HecKQnbKMX.nonbsbBaTenei) CHMMaior A?HHbie m 
cpBBHHBaiOT Ha npaBivibHocTb MCfiojiHeHMn; 
npaBunbHoe peampoaaHHe na cuiyai^Mio, na 
GbMrpoTy peaxL^MM. na opHmHanbHocTb 

^ ABMXCBHMfi. TaXHe XDHXypCbl MQXCHO npOBQflVlTb 

M6)Kny nonbaoBarennMH aananenHon CMcreMbi. 
noAxnioseHHbiMM x cctm MHrepHer (InterNet) mhm 
KaKoS^nM6o cnei^HanviaiipoBaHHoA cbtm, nptiTOM 
3TI1 nonbaoaarenM Moryr naxoAHTbcn ppyr ot 
Apyra HB aHamirenbHOM yAaneHHM. C noMoiubio 

TaKOl^ CMCreMbl MCXHXHO npOBQAMTb HeMnHOHBTbl 
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no KOMRbtOTepHblM \ i, 0C05eHH0 c 

norpy^KeHMew b BnpTyaribHyK) peanbHOCTb b 
Mrpax Tuna Action. 

.flaHHbie o nonoTKenm n opMeHTai^nn 
nojibaoBarejifl, sanncbiBaeMue b naMWTb, Moryr 
AonojiHMTe/ibHo apxuBMpoBatbca. Bosmojkho 
co3fl^me 6vi^mojem A^HMboc o nmoBbix 
ABVDKeHvinx MenoBeKa, Jiio6bix xopAOBboc 

JKMBOTHbOC M yHMKaJIbHbOC " ABlDKeHMRX. 

sanMCbiaaeMbDc c wsBecTHbix cnopicMeHOB. 

TdHL^OpOB. 

OflHo M3 BaxcHbK npeMMymecTB Hacronmero 
M3o6peTeHMn oeycnoaneHo tcm, mto bcr 
CMCTCMa flaTMMKOB HaxoflMTcq Ha nonbsoeaTene. 
Her Hep6xoAMMOCTM onpeflennTb a6cQnioTHbie 
pacxjTOflHMfl flp onopHboc T04eK. onpeflejweMbrx 

B M3BeCTHblX CMCTeMaX n03MUMflMM 

pacnonoxceHMR BHeuiHHX AaiMviKOB. 
l^aoQpereHMe flaer B03Mo;KHocTb onpeAen«Tb 
nQno9KeHMe m opuaHTauMJo nonbsoBarenfl 
npaKTMMecxM b HeorpaHimeHHOM npocrpaHCTBe. 
TAe TonbKD cyiuecTByer none onopHba 
HanpaBneHMR, oTHOcnTenbHo xoToporo mq)kho 
copMeHTMpoBaTb nonbsoBaTenfl. OnpeflianeHiie 
onopHbDC HanpaaneHMfl npeAnonaraer, icax 
OHMcaHO BbJiue, onpeAeneHHe opMeHrauMH 
oerMeHTa, Ha KOTopoM pacnonoxeHo cpepprso 
onpeAeneHMfl onopHboc HanpaaneHMPi. 
OTHOCMTenbHo onopHba HanpaaneHMR. B 
icaMecTBe onopHux HanpaaneHMfl BbiroflHee 
Bcero McnombsoBaTb HanpaaneHw aexropoB 
ecTecTBeHHboc noneR SeMnw, KOTopwe 
npMcyrcTByKDT HeaaBucMMO ot nac npaicniHecKM 
BesAe. B KanecTBe Asyx onopHboc HanpaBneHMft 
(ipeTbe CTpoHTCfl opToroHanbHO x AByM 
npoAWflyiMUM) npesAnoKeno McnonbaoaaTb 
HanpaBneHMfl "cesep-ior m "boctoic- aansiA" 
MamnTHoro nonfl SeMnn unM. Hanprnwiep, 
"ceaep-ior" h MecTHyio BepjMKanb, 
onpeAenflewyio rpaBMrauMOHHbiM nonew aewnii. 
npii HaxajKABHUM nonbaoBarenn b noMemeHMM, 
SKpaHupcBaHHOM OT BHeiiJHMX noneR. motoo 
ycraHOBMTb wanyMarenM wcKyccTBeHHba noneR 
onopHbK HanpaaneHM^. B 3Tom cnyMae, icax h 
npe)KAe. Heo6xoAiiMo onpeAennrb opMBHrat^Hio 
nonbsoBaTeni? b none onopHbK HanpaaneHnfl, a 
He a6cx>niOTHbie paccroflHvm ap BHetUHMX 
ManyMaTe/ieR. Ppw otom onpeAennioTCfl ymu 
Me)KAy BCKTopoM cerMeHTa. Ha KoropoM 
HaxoAMTCfl cpeACTBo onpefletneHMii onopHUX 
HanpaaneHMH, m onopHbiMM HanpaaneHMiiMM. 

C noMoiAbK) OTcnesKMBaHMfl iiQnosKeHHfl m 
opiieHTauHH nonbdOBarenfl oomacHo 
ii3o6peTeHiiio bosmokho peaimaoBaTi^ npM 
norpyjKBHMM b BMpTyanbHyio peanbHocib noMTM 
BOO aTpiiGyTMi^ "MaiUHHbi BpeMeHM" B paMKax 
aanpoTOKonHpoBaHHOfl McropMH a^gtbmR 
nonb30BaTen5i. nonbaoBarenb mdskbt b /11060R 
MOMGHT BpeMOHM ceioMX 3anpoTORQniipo6aHHbix 
AeRcTBMfl MHH A^ttcTBMR Jiio6oro ApyTOTO repoii 
Bepnyrbcn Ha nnMk orpesoK epeMeaM b paMicax 
era HCTopMM. 3to MosiceT Sbm* nonesHO b 
KOMribioTepHba Mrpax. aha toto Hro6bi Mrpok mot 
BepHyrbCfi m MSMeHHTb CBoe noBeAeHMe na 
6Qnee peayjibraTMBHoe. C yMeroM Toro, mto 
Moryr aanMCbtBaTbcn HecKOinbNo napannenbHboc 
/iHHkin noB^HHfl. nonbaoaaTenb ahr 
npQApruKeHiiA A^fkn-BMll rmdkbt Bbi6paTb 
xiio^io, Ha era BsmHA. Conee yASMHyio. npw 
McnonbaoBaHMM npoTOKonoB MSMeHeHMA 
nonoKeHMfl h opHeHrauMM nonbsoBarenfi a 
AMHaMMKe MO)KHO peanHsoBaTb MerbtpexMepHoe 
npocTpaHCTBO, onpeAe/ifleMoe jpem 
npocrpaHCTBeHHbiMM naMepeniiflMM h 
BpeueneM. B ornMHue ot ABvoceHii$) b peanbHofi 



)KM3HH, TAe .rceHne bo BpeMBHH 

ocymecTBnfleTcfl TonbKo b oahom HanpaaneHkiM 

• K 6yAyu^eMy. mo^kho c noMoiubio aanHcaHHboc 
A^HHbix ocymecTBMTb (p^m\viK> HenpepwBHoro 
MnM AiicKpeTHoro APuxceHMA bo BpeMeHM b 

^ pasHbie cropoHu rax xce Jienco h cbo6oaho. wax 
M B npocrpaHCTBe, b paMxax npoAlBapHTenbHO 
danMcaHHbix b naMOTb AaHHbix. 

flp^AnaraeMbie cnoco6 11 CMcreMy mqxcho 
McnonbsoBaTb npM norpyxceHWH nonbaoBaremi b 
BMpryanbHoe npocrpaHCTBo aha OTo6pa3KBHMfl 
3Toro npocrpaHCTBa noiibaoBaTenio b 
cooTBercTBviM c ero Memm\mcs\ nono^KeHweM 
M opueHTauneR. Anfl sroro Heo6xoAMMO 
onpeAenflTb none'apeHUfl nonbsoBarenfl. i.e. 

CBeAeHM« O TOM. C KaKOfl BblOOTbl H B lOICyK) 

/5 CTopoHy CMOTpMT nonbsoBaTe/ib. Hocne 
no3HL^HOHHpoBaHHA nonbaoBaTeivi a 
BMpiyanbHOM npocrpaHCTBe, c ero noaoft m 
opHeHTauMei^, mo)kho no /iHHef^HbiM paaMepaM 
oerMeHTOB h yrnoa MewAy hmmm onpeAenMTb 
none speHH^i nonbaoBarem^. JlviHef^Hbie 

^ paaMepbt nonbsoaaTenn HeoCxoA^MW Ann 
coMdMepeHH5) c HHHei^HbtMvi pasMepaMM 
oGbexTOB oTo6pa)KaeMoro npocrpaHCTBa. Hpn 
OTcyrcTBMM AaHHboc MCDKHo BocnonbaoBaTbCfl 
craHA^pTHbiMH nponopuM5iMH Menosexa 
cpeAHsro pocra. B oooTBeTCTBMM c nonyMeHHoJ^ 

^ HH4)cpMauiieW cJxjpMHpyioT h oTo6pa}ica)OT 
nonbsoBarenK) BMpiyanbHoe npocrpaHCTBo, 
coorBercTByiomee ero nonio apewHA. 

HacT05m4ee H3o6peTeHHe, noaaojvtKxuee 
OTcnexcMBarb pjawKBHm nonbaoBaremi 6e3 

^ cnojKHbix BHeujHMX ycrpoRcTB, npHBCAST k 
paClUHpeHHK) B03Mp}KH0CTeR cyLuecTByioLUMx 
KOMnbiorepHboc cMcreM h k oo3A3Hhk) HOBbOC 
oOjiacTeR npHMeneHMW. Anfl ^Toro HeoGxponMo 
6yA^T ycraHOBMTb craHAapr onwcaHMJi 
oTcnexoiBaeMbix ABMKeHMi) nonbaoBarens) aha 

3s McnQnb30BaHM5t B paanMMHUX CMcreMax. Taioblt ' 
craHAapr onMcaHMii APMJKeHMil nonbaoBarensi 
Mor 6bi cTBTb. KanpMMep. Macrbio VRML (nabuca 
MOAanMpoeaHMfi BMpTyanbHoi) peanbHOCTM). 
McnonbaoBaTbCfl b aHMMai^MM m Ann ooGioaHMii 
cneuManMSMpoBaHHboc 6H6nMareK. 

^0 EonblUMHCTBO KDMnblOTepHblX npMMeHeHMfl B 

GyAyiueM GyAyr HcnonfaaoBaJb stm ciaHAapTbi c 
yMeioM BoaMoicHocTH ycipaaneHMfi nporpaMMoR 
nocpGADTBOM ecrecTBeHHbix ABKxceHMn 
nonbsoBarenn, orcnexcMBaeMbix cnoooGoM. 
oooTBeicTByioiMMy HacTonu^eMy MaoCpeTeHMio. 

^ Ann TOTO MTo6bt Becb napx ooepeMeHHbDc 
KOMnbkn-epHbix npMMeHeHMR. b KoropoM . 
ABMxeHMfl nonbsoBareiw peanMsyiOToi 
KnaBHarypoR. *^biujbio". fl^Ko(k:rrMKOM, mqncho 
6binb 6u McnonbSOBatb o npMMeneHMeM 

^ CMcreMbi oomacHo M^oGperenMio, Heo6xcAMMb 
cb^AaHMe CBnabiaaioii^Mx Apat^Bepoa. T.e. 
. nporpaMM. pacno3Haiou\Mx abmxcbhmii 
nonbaoBarenn m npeoGpaayioLHMx mx b cMmanbi 
cpeAPTB ynpaeneHMn MrpaMM m MMMrauMM 

nOAOGHblX ABMXCeHMj). • 

55 Oaho m3 BaxcHbK npMMeneHM^ Hacroni^ero 
M3o6peTeHfin canaaHo c oGy^eHMeM 
nonbaoaarejin o6pa3L\OBbiM ABMxcBHMnM. 
HanpMMep raHi^eaanbHUM. cnoprMBHbiM. npM 
oaAOpoBneHMM, o^eHMM npoct)eccMOHanbHbiM 
ABMKeHMflM. flnn aroro oTo6pa)KaK)T 

^ nonbaoaare/iio oGpaai^oBbie ABM)KeHMn. 
OTo6pa>KeHMe ocymecrannioT nipbbiM 

• cpeACTBOM: reneBnaopoM. BMpryanbHbiM 

UJJieMOM, MOHMTOpOM. flnfl AOCrM)KeHMfl 

nyHUjero peaynbrara aha o6yMaeMoro 
HeoSxoA^Mo npeAycMorpetb BoaMQJKHocrb 
noBTopoB, Bbi6opa n)o6oro paxypca, AHHaMMKM 

-9. 
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McnoriHeHMfl, MacujTa5a. ■ . ^aoearenb Aon>KeH 

CTpeWMTbCfl nOBTOpflTb Ab»T^eHMfl KSK M05KH0 

TOMHee. npn 3Tom nocnej^yio^ero KOHipojifl 
era ABMJKeHMfl AorwcHbi aanMCbiBarbcs?. 
npoTOKonMpoBaTbCfl. nocne nero ohh Moryr 
cpaBHMBaTbCfl c oGpaai^oBbiMM. QpaBHeHne 
oSSpaaqoBbDC ABiweHnJi c AB^ixeHHflMM 
nonbaoBarejifl MOMer npoMaeoAMTbcji pasHbiMM 
.cnoco6aMvi. b tom HMcne caMMM nonbaoaareneM 
BMsyanbHo. npw QAHoepeMeHHOM oTo6pa)KeHMM 
Tenepb yxe QAHoepeMeHHo o6pa3UOBbix 
mvo^eyk^ M paHee aanHcaHHbOC wvoKemPi 
nonbaoaaTenn. Eonee MHrepecHof) m 
nepcneKTMBHoR uoxcer 6biTb oi^eHKa 
npaBMnbHocTM pfiWKem^ noiibaoBarenn 
KOMHbiOTepOM MTiH cneuMa/iMCTOM. KoMRbiorep a 
oodTBeTCTBMH c sancoKeHHOiii nporpaMMoi^, 
cpasHMB ABM)KeHiifl nojibaoBaTeiiA. 
OTcn&KMoaeMfaie nepea noncMceHMe m 
opMeHTauHK) no/ibaoBaTensi. mokbt BbM^Tb 
aaMeMaHMfl m pexoMeHA^UMM. nonbaoBarenb 

BHOCMT MOppeKTMBU B C80M P^VOKBHm fXO 
flpCTMJKeHMfl Heo6x(WIMblX yMBHHfl M TOMHOCTM. 

3tot npo^ecc noAo6eH oOyqeHMio y 
TpeHepa-Macrepa, oAHaKO He Tpe6yeT 
oooTBeTcrByioiuHx 4)tiHaHC0Bbix aarpar h 
oomaooBbiBaHMfl ceoero rpa(|>Mica c 
pacnMcaHMeM Macrepa. Javnsi nporpaMMa c 
o6paTHon canabio, coaflaHHafl nymuMMM 
MacrepaMM. MQ)KeT OuTb mpaxaipyeMa a 
MMfuiMOHax aioeMnnnpax. h Kaomot^ cMOKer etc 
nonbsoBarbcsi b yAo6Hoe Ann Hero BpeMn. 

HaoepereHMe rawce mo^kbt 6brTb 
McnojibapaaHO Ann KOHTponn AoawpoBaHHbix 
ct)ii3MMeao« HarpyaoK nonbaoBarenfl. 
HanpMMep. aha KOHKpeTHoro MenoaeKa 
aaAaercfl HarpyaKa a cxwTBeTCTBMn c 
peKOMeHAaUMflMM apasa mjim rpeHepa. Ecnn 
TaKHX HHAHB^anbHbOC peKOMeHAau^^ hot m 
HST o6iMMx npoTMBonoKaaaHMi^. KownbioTep 
MCMKBT CaM BblMMCnHTb H pexoMeHAOBaTb 
CMcreMy HarpyaoK Ha KaKoii-To nepwoA BpeMeHW. 
flnfl onpeAenennfl HarpyaoK Moryr 6biTb 
McnonbaoaaHbi AaHHbie o nepeHeceHHwx m 
xpoHM^ecKMx 6one3H5Dc. aec, pocr. non, 
. aoapacT, i4enb rpeHMpoBOK, crensHb 
ctwaMMecicMx m sMoi^MOHanbHbK HarpyaoK a 
TeMeHMe aha. Mo}kho npoaoA^Tb 
cneiAHa/iMavipoBaHHbie npeABapMrenbHbte 
TecTbi. xoHTponnpyfl peaxuHK) opraHwaMa, 
HanpkiMep creneHb MaMeneHviii nynbca npn 
, AoaMpoaaHHbK Harpyaicax. 

nocne onpoAeneHMfl narpyaKM KOMnbioTep 
MC»KeT BbtAaTb onTMMajibHbie peKOMeHAaHim Ha 
onpeAeneHHbiM cpoK. nonbaoearrejib npHcrynaer 
K a^iHflTMflM, Mcnonbayfl CMcreMy AaTMHwoB, 
Havi6ojiee nonHO OTcneKMBaK>i4MX ABvoKeHMA 
nQfibaoaarenfl h A^HHbie o Harpyaicax hb 
oTAeJibHbte nacTvi rena jierKo paocHMTbiBaeMbie 

no HH4)OpMai^MM O ABVOKeHMflX. DpM TdKKX 

aaHHTviflx noneaHO McnonbaoBaHMe A^HHboc c 
A^TMMKDB nyjTbca nonbaoaaTejw. a npM 
HeoexQAMMOcTM M Apyrwx ctwaMononwecKHx 
noKaaaTe/iei). 

EcnM nonbaoaarenb norpy}KeH a 
BMpTyanbHyio peanbHocTb m Mcnonbayer 
ipeHaxcep. naae6jiRiou(MR ooaepiuaTb 

HeOrpaHMHeHHUe ABHSKeHMfl. to Ct)M3MMeCKyK> M 

dMOL^OHanbHyio narpyai^ Ha Hero mg^kho 
perynHpoaaTb c noMou4bK) 3arpy)KaeMoiii 
nporpaMMbi, MeHnn cK»iceT, AMnaMMicy h ycnoBkm 
OKpysKaiotueii nonbaoDarenfl o6cTaHOBicM. B Hrpe 
raxoR Konrponb Mo^Ker ocyiqecranfiTbcn 
AoaMpoaaHiieM KonnMecraa nonanmciuHxcfl 

npOTMBHUKOB, HanpWKeHHOCTblO CK»KeTa, 
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HeoeXOAMMOCTbK) AOCTaTOMHOM CKOpOCTbK) 

npecneAoaaHMfl npoTHBHUKa mjim yxoAa or 
onacHbix MecT. RyreM TaKoro perynnpoBaHMn. 
ocyu^ecTBnneMoro HeaaMerno ah^ 
nojibaoaaTejin. md)kho noAAepxcMaarb/ 
HanpMMep, nyjibc a onpeAeneHHboc npeAenax a 
TeMGHMe a^HHoro apeMeHM. DpM AOcnixceHMM 
aaA^HHoil HarpyaKM Heo6xQAHMO noflpoA^iTb 
nojibaoBarensi k BbinonHeHMio aaABMM h 
aaaepuj^kiio CK^Kera. 3to noaaonHT 
noxibaoaaTenio aaaepuiMTb rpeHMpoai^ c 
HyBCTBOM APCTH)KeHH$f peayHbTaTa' b 
3Moi4MOHanbHo npvinoAHHTOM HacrpoeHMM. 
CoapeMeHHbie Hrpu. k co>KaneHH)o, ne 
yAoaneTBopflioT 3Tmm npMHUMnaM. HrpoK Mau^e 
Boero HenoABM)*ceH. to ecTb OTcyrcTByeT 
(t^vianHecxafi HarpyaKa npn auooKoi) 
3Moi\MOHanbHoC^ Harpyaxe, «4To MOJKei 
npnapAiiTb k crpeocaM k AenpecoviM. Mrpbi h 
TpoHnpoBKM, ocyu^ecTBnfleMbie c 
KOHTponMpyeMbiMM ^M3!m&cimm m 
3M0i\iioHanbHbiMH HarpyaKaMH, Moryr 6biTb 

XOPOUJHM CpeACTBOM OT mnGAHHaMMM H 

HepBHboc neperpyaoK. cnyKHTb acecropoHHeMy 
rapMOHMMecxoMy paasMTMio jihhhoctm. 

TpeHHpoaiCH c aaAaHHUMM (})HaMM6cniMM 
HarpyaicaMM.^ oonpoBO)KAaK)qHec5) 
noaHaaarenbHOi^ wnw paaaneicaTenbHoa 
MH^xDpMauMei^, Moryr ocyiAecranjiTbCfl 
norpyxceHMeM a onpeAeneHHyio, BbiCMpaeMyio 
nonbaoaateneM. BMpiyanbHyio cpeAy. 
Hanpnuep. KOMnbioTepHafl nporpaMMa Moxcer 
MOAenMpoaaTb npo6e)KKy- aKoypcMic no 
HaaecTHbiM MecraM c fmapm. KOTopwtl Mor 6bi 
paccKaabiaaTb o AocronpHMeMaTenbHocT^a m 
aaflaaaib xeMn aKCKypcMM luaroM mhm 
npo6e;KKoft c onp^enenHoti wnn MeHfliotMeRG« 
no HeoCXCAHMOCTM cuopocTbio. 3lCCKypCMK> 
M0)KH0 6yAeT noABOAWTb k aaBepujeHMio npw 
AOCTiDKeHMM onpeAeJieHHoi^ aaAaHHoit nanepeA 
HarpyaKM. Tax xax zap^m MHAMBvwanbHbt, a 
naM5iTM KOMHbioTepa Moryr aanvicbiBaTbcn 
A9HHbie 0 npeAbiAyiHvtx aaHsmvsc h Harpyaxax 
AHfl nocneApaarenbHoro MBMeHeHivi HarpyaoK 
OT HaManbHboc k cra6MnbHbiM penoMeHflyeMbiM. 
npH 9T0M HopManbHbie nocroflHHbie . iuim 
MenniotUMeGR Harpyam nao aha b A^Hb Moryr 
6biTb OKpameHbi sMoi^MOHanbHO m 
oonpoBONvtaTbCsi hoboS) h noneaHoA 
MHct)opMamie(l. Ann nyMuiefl dMoivMOHanbHoft 
OKpacKM nonbaoaaTenio mokho Obino 6u 
lipeApcraBiviTb Bbi6op nona rHfla m ero 
Boapacra tviM MCAenMpoaarb eiiy mmivvk 
HaBecTHoro aprHcra unH nonMrnica. 

EcnM nonbaoaaTenb. Mcnonbayn cMcreiyiy 
AaTMMNOB, nonyMaet Harpyaxy 6ea norpyxeHMn e 
BMpTyanbHyio peanbHocTb. NOHrponb aa 
HarpyaicaMM Mawer oc^eaTHnnrbCR 
npoueooopoM. a o6paTHaii canab - Mepea 
HayujHMKM. no cnyxoaoMy Kanany. Hpoi^eooop 
Moxcer coo6ii^Tb o Heo6xoAMMOcrM MaMeneHMn 
o6iAero reuna HarpyaoK mm HarpyaoK Ha 
OTAenbHue nacTM rena. Tame BbiaoAU 
Ae^naioTCfl no MHctx)pMai^Mki. nocrynaiou^et^ c 
cMcreMbi Ann oTcnexaiaaHMfi m opMeHTaqMn 
nonbaoaarenn a cooTaeTcrBMM c nporpaMMoH 
pacHera HarpyaoK. 

OopMyna M3o6peT(BHMfl: 
1. Cnoco6 OTcnexMBaHMfl h OTo6pa)KeHMfl 
nonoxeHMfl h opueHTai^Mn nojibaoBarenji a 
npocTpancTBe. npM KOTopoM onpeAienwoT 
napaMerpbi nepeMeineHiw Macrei^ rena 
nojibaoaaTenn, npeoGpaayioT nonyMeHHwe 
A^HHbie HaMepoHMR a Tpe6yeMyK) (t)opMy mx 
np^CTaaneHHSi m o6pa6aTbiaaioT ooaoKynHOcrvi 
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npeo6pa30BaHHbix AawHi " /iji nojiyMeHna 
/13HHbix, onpeAejiHjoiMMX nojioKeHMe m 
opueHTai^MK) nojibaoBaie/w b npocrpaHCTBe, 
ornnHawinMiicfl xeM, hto 

a) aaKperuinioT y kba^oto m3 dCHOBHbix 
coMJieHeHMR cerweHTOB onopHO-ABMrarenbHoCi 
CMcreMbi no/ibSOBare/w cpeflCTBo onpeAeneHMjj 
no MeHbiueM Mepe oAHoro yma MejKAY 
cerMehnraMM, npuMUicaiou^MMM k 
cooTBeTCTByioiueMy oosneHeHMK). 

6) pasMeiuaioT no MeHbiueR Mepe Ha oahom 
M3 oenweHTOB onopHO-flBiiraTenbHOft cwcreMbi 
nonbaoBarenfl cpe/vnBo onpeAeneHMR onopHboc 
HanpaaneHMH. 

b) onpe^AensiiOT opMeHTaL^Mio no MeHbiuei^ 
Mepe OAHoro cerMemra. Ha KOTopoM pasMeiMeHo 
cpeACTBO onpeAieJieHM5i onopHboc HanpaaneHnii. 
OTHOciiTenbHO . ynoMfiHyrux onopHboc 
HanpaBneHMM. 

r) onpesflpjisuoT ymw Me)KAy cerMeHTawM, 

npHMblKaiOU^MM K ynOMIIHyTblM ochobhum 
ooMneHeHMflM. 

A) onpeAensiiOT opHeHTai^MK) h nano)KeHkie 
nonbaoBaTenii b qenoM b npocTpaHcrae wa 
ocHOBe nojiyMeHHbK 3HaMeHMii ymos m 
opHeHTai^MH ynoMUHyroro no MeHbUjePI Mepe 
oiAHoro cerMeHTa. Ha KoropoM paaMeiMeHo 
cpeACTBO onpeiAeneHHfl onopHboc HanpaBneHHM. 

2. Cnoco6 no n.1, OT/iMMaiciMMRcfl tcm, mto 
noBTopnicT c saAaHHOi^ nepMOAMHHOctbK) 
BbinonHeHMB onepamiR c (b) no (a) aha 
nonyHeHHfl B3aHM0C85i3aHHbix 
nocneAPBaTejibHocreR A9HHbix, onpeAPiiflwinnx 
MSMeneHHe bo apeMeHM nonojKeHUfl m 
opHeHTauHH nonbsoBarenfl b npocrpaHCTBe b 

OOOTBeTCTBHM C BFO peanbHbIMM ABK)KeHH5lMM. 

3. Cnoco6 no n.2, oTnHMajomniicfl xeM. mo 
ocyiAecTBnflioT pemcrpai^Mio nonyMeHHbix 
AaHHbDC nono5i©Hfcw m opMeHrai^MH 
nonbsoBarenfl b npocrpaHCTBe atw 
nocneAyioiuero McnonbaoBaHMn. 

4. Cnoco6 no n.1. or/iMMaiomMRcfl reM, wro 
npn ocymecTBneHMM onepat^viM Co) McnonbsyioT 
3HaMeHMA iiHHei^Hbfx pasMepoB cerMeHTOB 
onopHo-ABMrBTenbHOH CMcreMbi nonbaoaarejiA m 
AononHHTenbHo ocyiuecTBJviioT cneAyiou^Me 
onepauHH: 

e) onpeAemiioT onopnuR cerMeHT hjih 
cerweHTbi onopHo-ABMraTexibHoK cMcreMW 
nonbsoBarenji. 

M) nosMUMOHMpyiOT ynoMflHyrwR onopHuR 
cerMeHT hhh oerMenTbi OTHocMreribHO onopbi a 
OTo6pa)icaeM0M npocrpancrBe. 

5. Cnoco6 no h.4, oTJiMMaioinMRcfl reM, wto 
noBTop5i)OT onepai^H c (b) no ()k) c saAaHHdn 
nepMcvuwHocTbK) Anfl nonyMeHMfl h pemcrpaHMM 
nocneAPBaTenbHocTM AaHHba nonoxceHHii h 
opvieHTai^H nonbsoBarenn b oroGpaxcaeMOM 
npocrpaHCTBe m ahd oToGpaxBHiin A3M)KeHiiPI 
nonbaoBarenfl b ooorBeTCTBMM c nonyseHHbiMH 

AaHHblMH. 

6. Cnooo6 no n.5, or/iMMaioiAtiftefl reM. mo 
ABM)iOHM5i nonbaoBarenn oTo6pa)KaiaT b 
peanbHOM BpeMemi. 

7. Cnoco6 no n.5. or/iMMaioiuHSicR reM. hto 
ABMxceHMfl nonbsoBarenfl a cooiBeTcraHM c 
aaperMcrpMpoBaHHbiMM a^hhumm OTo6pa}KaioT 
no Mepe HeoGxpAHMOcm b nocneAyiou^Hiii 

MOMeHT BpeMeHM. 

8. Cnoco6 no n. 6 win 7. OTnmaKy\x\viPics\ 
reM, mo APMJKeHMfl nojibaoBaienn 0To6pa)KaK>T 
B cooTBercTBHM 0 HeoGxQAHMbiM paKypcoM 
Ha6jiipAeHMii. 

9. Cnooo6 no n.6 mhm 7, OTnMHaioiAHRcfl reM, 
HTO AononHHieribHO ocyu^ecTannioT 



psAaKTMpoBaHne . -leHHoro OTo6pa)KeHMfl 
ABMKeHMM nojibsoBarenn m OTo6pa)KaK)T 
orpeAaKT^poBaHHoe M3o6pa>KeHMe ero 

ABVWeHMM. 

10. Cnoco6 no Jiio6oMy 113 nn.1 - 9. 
^ OT/iMMaiotHiificfl reM. mo b KanecTBe onopHux 

HanpaaneHMtf HcnonbsyioT HanpaeneHMSi 
*'ceBep-K)r" AarmiKa reoMamMTHoro nonn 11 
HanpaBJieHMR AaTHMxa MecrHOH eepniKanM. 

11. Cnooo6 no jiio6oMy m3 nn.1 > 9. 
OTJiMHaiotUMttcfl reM. mo b KanecTBe onopHboc 
Ha^paB^eHl1i^ Mcnonbaywr HanpaoneHMfi' 
"ceaep-ior m "aanaA-BocroK" ABTHHKa 
reoMamMTHoro nonA. 

12. Cnoco6 no jiio6oMy m3 nn.1 - 9. 
OTJiMMaiomMJ^cfl reM. mo b KanecTBe onopHboc 

iS HanpasneHMi^ ncnonbsyioT HanpaaneHMfl, 
c|}opMMpyeMbie rMpocra6HnM3HpoBaHHbtMM 
AaTMMicaMii onopHbix Hanpaa/ieHMH. 

13. Cnooo6 no /iio6oMy m3 nn.1 - 9. 
oTJiHMaiou^iitic$i TOM. mo B KaMecTBe onopHbtx 
HanpaaneHMfl Hcnonb3yioT nanpaaneHMii, 

20 <}x>pMMpyeMbie BneiuHUM hctomhmkom onopnbix 
Hanpa&jieHMM. 

14. Cnoco6 no njoGoMy m nn.1 - 9. 
ornHMaioiAMffcii reM. mo b KaMecTBS cp^ACTBa 
onpeAeneHMfi onopHboc HanpaaneHMfl 
McnonbsyioT no MeHbiueH Mepe OAHy napy 

^ npocrpaHCTBeHHO pa3HeceHHbK abtmmkdb 
aGconwTHbix KoopAMHat. pa3MeinaeMyio no 
MeHbiuevf Mepe hb cahom m cerMeHTOB 
onopHo-ABMraTenbHOM cucreMbi nonbsoBarenfl. 

15. Cnooo6 no JiK)6oMy m3 nn.4 - 14. 
^ OT/iMHaioi4M«cj? TOM, mo JiMHeftHbie pa3Mepbi 

cerMemoB onopHO-APMrarenbHoR cMcreMU 
nonbsosarenfl aaAaioT na ochobo ii3BecTHtix 
nponopitMR Tcjia HenoBewa c Mcno/ibaoBaHMeM 
ABHHbDC pocra nonbdOBarenfi. 

16. Cnocp6 no nio6oMy m3 nn.4 - 15, 
ss OT/iMMaiOAMitefl TeM. mo Macurra6MpyK)T 

3HaMeHM;i ^MHef^Hboc pasMepoB cerMemoB 
onopHo-ABMrarejibHot^ GucreMbi nonbaoBaTemi 
An5} oooTBeicTByKXitero MdMeneHMB ero 
paaMepoB oTHOCMTenbHo OTOjSpaxaeMoro 
npoCTpanciBa. 

^ 17. Cnoco6 no nioSoMy ms nn.4 - 16, 
OTJivmaiouuiSicn tcm, mo npM McnonbaoBaHMM 
MaHiinyjmropa Ann BsaMMOAejteTBMR 
nonbaoBarenn c o&beKraMM oto6pa)KaeMOfo 
BMpiyanbHoro npocrpaHcrea nonoxceHMe 

_ MaHHnynfiTopa onpeAennor no nonooiceHMio 

^ yA^paKMBanu^et) ero pyxM nonbsoBareivi, a 
TOMNyio opueHrat^ MaHMnyjinropa 
onpeAenflWT c noMoti^bio paaMeiuaeMoro na hbm 
jqonanHMrenbHoro cpeAOTBa onpeAeneHMR 
ynoMflHyrbix onopMboc HanpaaneHHA. 

^ 16. Cnooo6 no lUoGoMy its nn.1 - 17, 
OTJiHMatou^tlcfl reM. mo a KaMecrae ocHOBHbix 
coMneHeHMfi Mexgqy . oerMeHraMM 

onopHo-ABMraTenbHon CMcreMbi nonbaoBarenn ' 
Bbi6iipaioT raaoGeApeHHbiR (^craa, KaneHHbie 
cycraBbi. roneHOCTonHbte cyctaBbi, nneMesbie 

55 cycraabi. jiOKreabie cycraabi. KMcreabie 
cycraBbi. ooMneHeHMe ronoabi m nneM h 
ooqneHeHMe rpyAHoro m noncHMMHoro OTAenoa 
noaaoHOMHMica. 

19. Cnoco6 no a18, crrjiMMaiou^MMCfl reM, mo 
a KaMecTBO ocHOBHboc coMneneHMt) 

^ AononHMTenbHo Bbi6MpaioT . cycraabi CTonu m 
nanbueB kmctm pyic 

20. CMcreMa OTcnejKMsaHMn m OTo6paxeHMji 
nonoxeHMfl m opMenrai^MM nonbsoBarenfl b 
npocrpaHCTBe. coAspJKaunafl MHO^Kecrso 
AaTMMKOB napaMerpoB p^wsKenm, 
pasMeiueHHbix Ha Macrnx rena honbaoBareiin. 
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cpeACTBO npeoSpaaoBaH, imanoB flaiMMKOB 
B TpeeyeMyjo (Jrapwy mx npeflCTaB/ieHMfl, 6/iok 

06pa60TKV1 M3MepeHHbIX flSHHblX, BXOfl KOTOporO 

coeAMHeH c BbDcoAOM cpeflCTBa 
npeo6pa30BaHM«, m 6jiok 0To6pa)KeHMfl 
npocTpaHCTseHHoro no/iowceHUfl h opvieHTai^MM 
nonbaoBarenfl, cBfl3aHHbJ^^ c 6;iokom o6pa6oTKM 

M3MepeHHblX A9HHblX. OTJlMMajOmaflCfl Tew. MTO 

coAepjKMT cpeflCTBO onpeAeneHMfl onopHbix 
HanpaBJieHnR. pasMeineHHoe no MeHbiuePi Mepe 
Ha OAHOM M3 cerMeHTOB onopHo-ABMraTenbHoPi 
cHCTewbi nonbaoBaTejw, 6jtok onpcxaa, 
co^HeHHbif^ KBHanaMM onpoca c AaTMiiicaMM 
napaMerpoB A^MSKeHkin m cpbactbom 
onpeAeneHMSi onopHbix HanpaeneHMfi, npvi droM 
BbDcoA 6/ioxa onpoca ooeAHHeH c bxoaqm 
cp^cTB npeo6pa30BaHi45i, a b KasecTBe 

AaTHHKDB napaMOTpOB ABH)KeHH51 MCnonbSOBaHbl 

ABTMHUfi OTHocHTenbHbK ymoB noBopora, 
paaMeiueHHbie b HenocpeACTBeHHOit ennaocTM 

OT OCHOBHblX GOMneHeHlin M&K^ CeTMeHTaMM 

onopHO-ABMrarenbHoii cMcreMbi nojibaoBarenfl 
HHM Ha caMMX oerMeHrax. 

21. CMcreMa no n.20, ornHMaKni^awcfl reiwi, 
HTO opAep)iafT no MeHbuieii Mepe qaho cpeACTBO 
B3aMMO/|BtteTBH5I nonbsoBaTefM c oObeKTaMH 

BMpiyanbHoro npocTpaHCTBa, Ha KOTopoM 
pasMeiqeHO . ApnonHMrenbHoe cpeACTBo 
onpQA^neHMSi onopHbix HanpaBneHMR, 
CBfiaaHHoe KBHanoM onpoca o 6noKOM onpoca. 

22. CHcreMa no n.20 MnM 21. ornMsaiotMastcfl 
Tew. HTO AaiMMK OTHocMTenbHoro yma noaopoTa 
BbinonHeH b bhao teHaoAarMMica. 

23. CvicreMa no n.20 wnvi 21 , oTJinMaKDinancfl 
TOM. MTO ABTMMK OTHOCMTenbHOfD yr/ia noBopora 
BbinonHeH b bkao onrnKOBonoKOHHoro AarMMica. 

24. CMcreMa no nio6oMy m3 nn.20 - 23, 
OTJiMMaioiAaflCfl leM. mto cpeACTBo 
onpcAeneHMfl onopHbix HanpaaneHMO coAep)KMT 
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AaiHMK reoMamnTh lonn. 

25. CucreMa no n.24, oTjiMHajomawcfl rewi. 
MTO cpeACTBO onpeAsneHMfl onopHUX 
HanpaaneHMi^ AononHMTSJibHO coAepKMT abthmk 
MecTHOM sepTMKanki. 

26. CHCTeMa no n.25. OTAMMaiou^aflcn tom. 
MTO B KaMBCTBe A^TMMXa MecTHoH BepTHKanM 
HcnoiibsoBBH AaTMHK rpaBMTaiuiH. 

27. CMcreMa no nio6oMy Ma nn,20 - 23. 
OTHMMaiOUiaflCfl leM, mto cpeACTBo 
onpeA^neHMn onopHboc nanpaBneHHR oQO^pxciiT 
AaTMMK cMmana HCKyccTseHHoro BHeiUHero 
MCTOHH^Ka onopHboc HanpaB/ieHHR. 

28. CucreMa no nio6oMy m3 nn.20 - 27. 

OTnMMaiOll^Cfl TBM. MTO COAep)KMT CpeACTBO 

xpaneHMn npeo6F>a30BawHbK H3MepeHHbix 
AaHHbDc Ann nocneAyioiMero BOcnpoMSB^eHMfl 
npocrpaHCTBeHHoro nonoKeHMW m opMeHTai|MM 
nonbaoaarenR, cajiaaHHoe lUHHOi) nepeABMH 

ABHHbK C 6i10K0M 06pa60TICM MSMepeHHblX 
AaHHbOC. 

29. CucTeMa no nK)6oMy M3 nn.20 - 28. 

OT/IMMaiOlUaflCfl TBM. mto CCAepKMT cpeACTBO 
BBOA? AOnO/lHMTenbHbK AaHHbOC, 

np^AHBaHaMOHHbix Anfl HcnonbsoBaHMSi npH 
nocTpoeHMM MaTeMarvNecKoR MOAetnH 
TpexMepHoro npocrpaHCTBa m MaTOMaTHMecKoa 
MOA&nM OTo6pa)KaeMoro b neM nonbsoBaTenfl, 

COeAMHeHHOe C COOTBeTCTByiOll^HM BXQAOM 
6/10Ka 06pa60TKM MSMepeHNbDC ABHHbDC. 

30. CMCTeMa no nio6oMy m3 nn.20 - 29. 
OTnuMaiou^cfl tbm. mto coaspjkmt 6noK 
ct)opMMpoBaHM5i H3o6pa)KeHM5i npA ipeGyeMbiM 
ymoM speHMA h peAaicTHpoBaHMfl H3o6pa}KeHM5i, 

CBOHM BXQAOM COQAHHeHHblft C BbKQAOM 6/10Ka 
06pa60Tiai H3MepeHHblX A3HHbO(. a BbOCOAOM - C 
BXCAOM 6/10Ka OT06pa5KeHMfl 

npocTpaHCTBeHHoro nonoxcet^MA m opueHiauMM 
nQnb30BaTen5<. 
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